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Source: Hinnant K, et al 2015 - “Evaluating the Difference in Foam Degradation between Fluorinated and
Fluorine-free foams for Improved Pool Fire Suppression,” US Naval Research Laboratory, ARL-TARDEC Fire
Protection Information Exchange Meeting, Aberdeen Proving Ground, MD, October 14, 2015.
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Executive Summary

In response to this IPEN F3 position paper intended for UN’s Stockholm Convention POP Review
Committee, plus foam users, regulators, observers and the public, Willson Consulting set out to
correct the multitude of misconceptions and errors contained within, recently highlighted by the
USA’s Fire Fighting Foam Coalition in their recent strong rebuttal to UN. Discussion of this complex
topic should be about providing our best fire protection, while protecting our environment - using
factual evidence and truths, not “fake news” — lives depend on it. This F3 paper rejects proven
scientific facts, claiming somehow “Fluorine Free Foams can do all that Fluorinated foams can do”,
without critical or substantiating verification. This strong rebuttal uses scientific evidence to expose
these errors, of which there seem to be far too many to be accidental.

F3s can prolong fires endangering life safety

Over 60 concerns of misleading and incorrect statements are discussed in this full review. For
example, Section 1.4, p22 claims “There is absolutely no evidence, anecdotal or otherwise to
support Fluorine-free foams endanger life safety for both fire fighters and members of the
public.”, which is proven to be false. BUT ...significant differences are evident in comparative testing

on volatile fuels like Jet A1, gasoline and polar solvent fuels - US NRL (cover) and elsewhere:
Comparim ICAD Lavel B ot A% Fire Test : D% U8 AFFF v 3% F3 fwithout Fhoring}
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These stills comparing F3 v C6 AFFF fire testing, verifies superior extinction speed and burnback
resistance of fluorinated foams. Watch the video:www.youtube.com/watch?v=3MG2fogN{dQ
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Such small scale AFFF fire performances have been extensively verified at large-scale up to 3,000m?
fire area (equivalent to 62m dia. storage tank) confirming effective application rates protect life
safety from fires in Major Hazard Facilities (MHFs). Design standards like NFPA11 were founded on
such verified performances with 100% safety margin, we take for granted. BUT ...Is this true of F3s?
Where is the large-scale verification test data?

F3s without fuel shedding and poor vapour sealing —place lives at increased risk

AFFF development was accelerated after the USS Forrestal aircraft carrier disaster in 1967 to avoid it
happening again. 134 lives tragically lost, 161 injured, 21 planes destroyed and 40 planes damaged,
when a protein fluorine free foam — like modern F3 versions — without fuel shedding ability and poor
vapour sealing, proved unsuccessful. Let’s be more cautious before too hastily winding that clock
back? Especially when US research in 2012 showed modern F3s mixed with fuel was still flammable.
Watch” Foam Flammability!” video www.youtube.com/watch?v={uKRU-HudSU proving beyond
doubt that F3s pick up fuel, sustain ignition, can flashback suddenly, placing life safety at
unnecessarily increased danger. Testimony by two leading fluorine free foam manufacturers at
USA’s Washington State House Environment Committee hearing in Feb.2018, confirmed these facts,
leading to PFAS foam exemptions to PFAS restriction legislation for MHFs (ie. airports, military, oil
refineries, fuel terminals, chemical plants).

Comparison F3 v AFFF aquatly mixed with gasoline and placed in 5 petri dish, When g flame s
introduced abirve thi foam blanket, F3 immediately ignites and sustaing ignition unt it burns sway,
whife &AFFF resists ignition, .2 does so for more than 18 minutes.

Seuerve: 2B43 - You Tube Dompurative vides tests “Flarmmatde i } foarns ~ syidence seperior
Sumbock when AFFF s are used vt valatie fuels e gosoliog, weonss

This lack of fuel shedding and poor vapour sealing ability by F3s was endorsed by Schaefer’s own
2008 research - leading F3s proven only 30% as effective as AFFF at sealing volatile fuels like
unignited gasoline. US Naval Research Laboratory in 2015 showed F3s 90% less effective than AFFF
on warmed gasoline, more typical of summer conditions, and by a 2013 major unignited gasoline
spill near Sydney. Fluorocarbon surfactants provide critical and unique fuel shedding and vapour
sealing capabilities necessary to achieve rapid, reliable, efficient, fire control and extinction to best
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protect life safety, especially in MHFs, where large volatile in-depth fuel fires using forceful foam
application is frequently inevitable.

18 of 19 supposed “Myths” are FALSE

A similarly disturbing rejection of scientific evidence in 18 more supposed “Myths” ensues. A
bizarre “reversalism” of headings, where virtually all supposed “Myths” are factually correct, with
many claimed “Reality” positions, blatantly false. Each are ACCURATELY addressed, and individually
CORRECTED in the full detailed report. Fluorine Free Foams (F3) have an important role to play in
protecting smaller fires where higher application rates can be used, and where the foam cannot be
contained, like many Fire brigade call outs, firefighter training and system testing. But are proven
NOT well suited to large volatile fuel in-depth fires where foam is forcefully applied - like all MHFs.

2 similar aircraft fires: different foams = different outcomes

How does a June 2016 Boeing 777 major engine fire in Singapore get extinguished in 2 minutes
using fluorinated foams, all passengers and crew were disembarked safely, the plane returning to
service some weeks later, but an August 2016 Boeing 777 detached engine fire in Dubai burned for
16 hours under foam attack until the aircraft was
destroyed? Miraculously all passengers and crew
escaped before the fire took hold. A brave firefighter
tragically died in a fuel tank explosion 9 minutes after the
crash. Were lives at increased risk? IPEN’s Appendix 1
confirms Dubai International Airport as a major F3 user,
apparently since 2011, with recent fire truck F3 samples

passing routine laboratory testing. Why is the final
investigation report still not issued to explain this firefighting failure - over 2 years later?

Why did a July 2016 planned F3 ICAQO Level B demo get substituted last minute by a C6 AFFF in 32°C
humid Singaporean conditions? Because “too many environmental factors were not under our
control to do F3.” This same fire was unable to be extinguished twice using F3 the day before in
32°C conditions, catching the fuel separator alight - indicating virtually no fire control. C6 AFFF
provided progressive control and extinction without edge flickers, despite humid 32°C conditions.

F3 does not prevent costly clean-up
F3 use doesn’t prevent extensive clean-up requirements during incident use - because PFAS usually

form breakdown products in firewater run-off, likely exceeding water quality values, requiring
collection, containment, analysis remediation — but expect 2-3 times more volume!

If IPEN’s F3 Position Paper distortion of the truth bothers you, please read on...and

make up your own minds about the many clarifications, corrections and factual references
within, extending knowledge, in this complex area of inter-related impacts and
consequences.

Mike Willson, Director & Technical Foam Specialist, Willson Consulting. ©12™" November 2018
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Introduction:

In response to this IPEN F3 position paper, we set out to correct the misconceptions and errors
contained within. This review document is designed to help readers understand the short-comings
of this IPEN paper, which uses many misleading statements, untruths and false assertions,
seemingly intent on distorting the truth with fake news. This strong rebuttal uses scientific
evidence to expose these errors, of which there seem to be too many to be accidental.
Misleadingly influencing the UN Review Committee’s thinking - and any others reading this IPEN F3
position paper — by rejecting scientific research, deliberately deceives them, which is wrong.

Discussion of this complexity with inter-related inter-actions and consequences should be about
facts. What provides the best fire protection to save lives, minimises adverse environmental
impacts from the whole incident (not just the foam concentrate in isolation), using factual evidence
and the truth — as many lives could be depending on it!

F3s have a limited role to play

F3’s do have an important (but limited) role to play, particularly in protecting smaller fires where
higher application rates can be used effectively and foam discharge cannot be contained, like many
Fire Brigade call outs, and where lives should not be at risk, like firefighter training and system
testing. Its focus should be in areas where life safety is not being compromised, and incident
escalation is unlikely. BECAUSE F3 has not been proven effective for MHFs, or in large scale testing
as it suffers from fuel pickup when mixing with fuel, quite poor vapour sealing and increased
escalation potential. This can rapidly lead to unpredictable flashbacks, re-ignition and potentially
sudden incident re-involvement, potentially placing communities and life safety at unnecessarily
increased danger.

F3s shown unreliable for large volatile fuel fires — ie MHFs

F3 is unable to provide adequate assurances of reliable and efficient capability for use in Major
Hazard Facilities (MHF) fires - by which we mean airports, helidecks/pads, military applications, oil
and petrochemical refineries, fuel terminals, major fuel transportation (rail, ship, pipeline),
Chemical, pharmaceutical and major industrial plants where large quantities of fuel {particularly
volatile fuels) are stored and used in various production processes. This can include mining,
offshore platforms, production vessels, cruise ships and large vehicle transporters/ferries, ports
receiving them, paint plants, major flammable liquid distribution terminals, even large
DIY/automotive warehouses. These MHFs should include anywhere involving large volumes of
volatile fuels, where the adverse consequences of fire could unnecessarily increase danger to life
and community safety. This increased severity may come from increased flashback risks, slower
fire control, delayed extinction, more agent use, increased firewater runoff, increased risk of
escalation to neighbouring properties or communities, if ...or when, fire strikes. Application rates
used in small scale fluorinated foam and AFFF fire testing have been extensively verified at large-
scale up to 3,000m? fire area (equivalent to 62m dia, storage tank surface area) where similarly low
application rates were proven achievable, effective and reliable. This led to current design
standards based on fluorinated foam performances we rely on today, typically with a 100% safety
factor (eg. NFPA11) which we also now take for granted. UL 162 recognises the need for a higher
test application rate when using F3s. Where are the revized design stondords which toke into
goeount the inferior performonces we are seeing from F3 ogenis?

Where is the F3 performance data at large scale?
There appears to be no such evidence base for F3 ogents ot large-scale to verify the smoll scole
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performances? We should perhaps remind ourselves of the 134 lives tragically lost, 161 people
injured, 21 planes destroyed and 40 planes damaged in the 1967 USS Forrestal aircraft carrier fire,
where fluorine free foam use led to accelerated development of reliable fast acting AFFFs, to
prevent such a tragedy recurring in future (see Myth 19, p27 below). Shauldsn’t we be more
cautious and careful before too bastily winding thot clock boack?

This IPEN paper seems to fall into a disturbing populist “fake news” category. It seems to reject
proven scientific facts while spuriously claiming that somehow “Fluorine Free Foams can do all that
Fluorinated foams can do”, both misleading and incorrect - without any critical verification. It also
disturbingly seems to suggest that F3 agents (ie those supposedly completely free of fluorine!)
should now be able to “contain up to 10ppm fluorine”. Surely the Flugrine content proposed -
10ppm simply re-guolifies F3s, as AFFFs?

Navigating this Review more easily...

To make it easier to dip in and find claims of concern that may be of particular relevance or interest
to you, these corrections are sequentially listed as they appear in the IPEN document, but are also
labelled with specific categories of interest. Each Claim has its Iabel no./Category {in purple}
identified at the top of the left column throughout the tabulated section for quicker scanning ie:

1. Operational effectiveness (1. OpE)

Social-economic-health impacts {2. SEH)

Fire performance {3. FP)

Environmental impacts {4, El}

Certifications/Standards {5, C/8)

Legislation {&. L)

Free of fluorine {7, FoF)

PFAS Contamination/remediation (8. C/R)

and an “Others” category {9.0th) - catching those not falling into 1-8 above.

© R NO VAW N

This Key to following sections is also designed to make things quicker and easier to find:

normal text = black; bold =important sections ...sometimes underlined; Quotes = jtalics; pertinent
s = Blue?; reference nos: = red eg.2015 Firefighter study’ ; yellow highlight = Claim of particular
concern; all intended to make scanning, reading, finding particular items of interest - including
references- somewhat easier to navigate... hopefully! We sincerely trust you find benefit and facts
in this document, which is its main purpose... to help put the record straight.

Disclaimer

Willson Consulting has made every effort to ensure the accuracy and quality of information available in this report,
with supported data and scientific research. However, before relying on it for specific purposes, users should obtain
advice relevant to their particular circumstances. Itis intended to meet the needs of firefighting foam users,
regulators and their advisers, using a wide range of sources, including information from databases maintained by third
parties, which include data supplied by industry. Willson Consulting cannot verify and guarantee the absolute
correctness of every piece of information obtained from such disparate sources which are taken at face value. No
liability for any loss and/or damage, including financial loss, resulting from reliance upon this information is accepted,
as it should be checked with the Authority having Jurisdiction {AHJ) prior to adoption or implementation for your
particular circumstances, as differing locally specific requirements may be required. As far as is known this information
resides in the public domain, so we are not responsible for any unintended breach of copyright. Willson Consulting
does not take responsibility for any copyright or other infringements that may be caused by others, when re-using this
information. Willson Consulting also disclaims responsibility for any changes that may occur after this report is issued,
which also does not purport to give any legal advice. Legal advice can only be given by qualified legal practitioners.
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We believe that it offers a fresh
perspective from experts in the
Intro. P4, field who have direct experience
and knowledge concerning the
efficacy of fluorine-free
firefighting foams as safer
substitutes for AFFF.”

3. Fp:

paral

Misleading
This document should not be about “believing F3 offers a

safer substitute to AFFF”...it should be about scientific
facts and verification — whether this is, or IS NOT,
factually correct. Lives will depend on it. We should all
be aiming for the BEST fire protection to save lives,
protect our communities, environment and workplaces
from harm.

Evidence regarding the addition of unique
fluorosurfactants required by AFFFs to deliver fast acting
fuel shedding vapour sealing fire performance beyond
the abilities of F3 are contained in numerous scientific
research papers, irrefutable fire test comparisons,
verification of comparative F3 v fluorinated foam fire
performance at large scale?? 6747779115116, a5 well as
small scale fire tests'’3%32%2 These large tests? 574
were used to justify the design standards applicable today
(eg. NFPA11) that relate to fluorinated foam’s proven fire
performance — all highlighting major misleading and
false assumptions seem to have been made by this IPEN
document.

Interestingly no mention is made in IPEN’s document of
the major projects both NFPA and UL currently have
underway to verify F3 performance’*. These
organisations recognise the need to investigate
modifications and changes they consider necessary to
existing firefighting foam system design standard
application rates for F3s, because they behave differently
to AFFFs and other fluorinated foams. This would allow
for more widespread and safe use of F3 agents, where
that is considered acceptable in future. Currently there
are no clear and verified guidance values which are
known to work effectively at scale and in dedicated fixed
foam systems. An acceptance that the evidence available
confirms F3 are not a “drop-in” replacement for
AFFFs*%19%1% or other fluorinated foams and require a
different set of design rules to adequately protect life
safety into the future.

UL 162 standard already requires a 6.5L/min application
rate for F3s compared to 4.1L/min for AFFFs to pass their

tests, in recognition of poorer fire performance®.Until
these new rules are established, it would be unwise and
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designed for fluorinated foam agent usage to any F3
alternatives, without a comprehensive and rigorous risk
assessment?®1941%0 and adequate scale testing to verify
effectiveness for specific applications at specific
application rates.

2. SHE:

Intro. P4,
paral

“We hope that the evidence
presented in the paper will
contribute toward decisions that
will prevent further harm to the
global environment and human
health caused by the dispersive
contamination associated

with continued production and
use of fluorinated aqueous film-
forming foams (AFFF) used in

firefighting.”

Misleading.
Little evidence is presented to verify this “hope” will

actually deliver safe F3 protection of people’s lives and
critical infrastructure. Suggestions that UNIDOs
estimoted 5% of global PFAS production® used in
Firefighting fooms is oble to couse more potential horm
to the globol environment thon the 85% of other PFAS
uses, which currently enter our environment every doy of
guery yeor, yeor in yeor out through WWTPs ond londfill
teachate, without any requlatory restriction, seems for-
Fetched? Particularly when irrespective of major changes
to current foam management practices, PFAS is also
shown to still emanate from historic fire training areas,
where F3 has been used for years, or even when it rains,
as well as the recent Footscray chemical fire.”>. See also
p7 bullet 3 below.

Current changes to management practices are designed
to prevent our PFAS legacy perpetuating®*%, and
Australian Government human health guidance® confirms
“There is no current evidence that supports a large
impact on an individual’s health.” from PFAS chemicals
...and “In particular, there is no current evidence that
suggests an increase in overall cancer risk.

We will still have to manage and remediate those highly
contaminated sites effectively**>"to reduce high levels of
PFAS in the source areas from spreading more widely,
while collecting, containing and remediating runoff
containing PFAS levels above those allowed for discharge
to the environment, with subsequent destruction of ALL
collected PFAS.

2. SHE:

Intro. P4,
para 2

“New insights about the adverse
health effects of PFAS chemicals
at exquisitely low exposure
levels, including PFOA and
PFHxS, are coming to light in the
peer-reviewed scientific
literature.”

Misleading.
Claimed “adverse health effects of PFAS chemicals” have

been shown to be overblown by the 2018 Australian
Department of Health expert PFAS review panel®
concluding “There is no current evidence that supports a
large impact on an individual’s health.” ...and “In
particular, there is no current evidence that suggests an
increase in overall cancer risk. The main concerning
signal for life-threatening human disease is an association
with an increased risk of two uncommon cancers
2sticulanandkidne E5CA550CIaHONSINOne-coh

Review: Corrections to IPEN F3 Position Paper 8

ED_002330_00159097-00008




were possibly due to chance and have yet to be confirmed
in other studies.”

The Australian 2015 Firefighter study’ confirmed
increases in Testicular cancer were likely caused by
inhalation and skin absorption of volatile breakdown
products of the fire (in smoke particularly), some of
which are proven carcinogens like Benzo(alpyrene, when
79% of all firefighter responses were to structural, vehicle
and bush fires where fluorinated foams are not used.

It is also likely these “new insights” preferentially refer to
long-chain PFAS including PFOA and PFHxS which are
already under consideration for POP listing by the
Stockholm Convention®?.

It is misleading to lump all PFAS into the same bucket as
proven PBT substances, when short-chain <C6 PFAS are
categorized NOT Bioaccumulative and NOT Toxic'®.
NICNAS IMAP 2016 Human Health Tier il C6 Assessment’s
Occupational and Public Risk Characterisations'* also co-
incides with the Department of Health’ Expert panel view,
concluding: “Therefore, the chemicals are not considered
to pose an unreasonable risk to workers' health.” and ...
“the public risk from direct use of these chemicals is not
considered to be unreasonable.”
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1. OpE: “Based on the evidence Misleading and false.
presented in this paper Firstly, there is no overwhelming evidence supporting the
Intro p4, concerning the availability, effectiveness of Fluorine Free Foam (F3) agents,
para 3 effectiveness, and certifications | particularly at larger scale on volatile fuels and in-depth
of fluorine free firefighting fires — beyond small indicative fire tests. Where is the
foams, we affirm that no evidence? This is particularly concerning when ICAO
exemptions for continued diluted its Level B and Level C fire tests in 2014, which
production and use of PFOA and | has allowed a number of low quality AFFFs and F3s to
its precursors pass, when previously they failed. Secondly, ICAO
or PFOS in AFFF should be Certificates have been issued for F3 agents certifying a
recommended and no PASS* when unacceptably low ambient conditions of
exemption should permit 0°C were somehow “accepted” as meeting the 215°C
continued use of existing AFFF ambient testing requirement. Why was this Level B foom
stockpiles containing PFAS exgmple given g pass? when it cearly FAILED the
substances.” reguired test orfteria? Presumably similor ervors could
hove orcurred or be occurring of Level C olso?
Does this uphold principles of ensuring safest fire
protection for our travelling public, gircrew, emergency
responders and girport staff? ..u5 one might reosonably
expect from ANY responsibie emplover?
Appendix V of this IPEN paper contradicts many claims
within the rest of this IPEN document by clearly stating
on p59 “The poorer performance of F3 in this case can be
overcome with a higher application rate.” And “ At low
application rates (approximately 4 I/min/m2 }, a
“gentle” F3 application is recommended due the known
“fuel pickup” effect.”
2, BME. “We further caution that Misleading and false.
replacement of other per-and There is no evidence suggesting that short-chain PFAS
Intro p4, polyfluorinated substances in “perpetuate harm to human health and the
para 4 AFFF including short-chain PFAS, | environment”. C6 PFHxA has a human half-life of 32days,
would be regrettable is excreted through the urinary system®, and
substitutions that perpetuate categorized as NOT Bioaccumulative and NOT Toxic'”
harm to the environment and (compared to long-chain C8s confirmed PBT with human
human health.” half-lives of 3.5-8.5 years)'>. C6 AFFF agents are also
typically at least 10x less toxic than F3s to aquatic
organisms in the environment as shown by Eurofins 96hr
LC 50 fish toxicity comparative data for neat
concentrates, presented at a Singapore Aviation
conference in 2016, showing 3 different F3 3x6 agents
with 38, 110 and 200mg/L compared to 1x3% AR-AFFF at

Review: Corrections to IPEN F3 Position Paper 10

ED_002330_00159097-00010



3,125mg/L, AFFF 3% at 3,900mg/L, AFFF1% at 6,300mg/L
and FFFP3% at 7,500mg/L'®. Significantly less AFFF foam
usage is also likely to be required in a given size volatile
fuel fire incident using C6 AFFF compared to F3s*/,
reducing the consequential BOD loading to the
environment®'®, reducing harm to the environment and
human health. See also p2 para 4 above.

9. Oth:

“Expert”
Panel,
p5&6

Heavily biased pro -F3 Panel

Misleading.

Are we seeing some concerning porollels with the 2014
“adrid Stotement” ? A candid and accurate analysis of
which, by Joslin 2014 highlighted?°... “Similarly it should
be stressed that the Madrid Statement is simply the view
of a lobby group; no more, no less. Significantly it does
not contain signatories from the chemical industry, the
fire safety sector or government research groups. Nor
does it enjoy the support of individual nations or
influential collectives such as the World Health
Organisation (WHO) or the Stockholm Convention on
persistent organic pollutants (POPs). Rather than
attracting backing from a truly wide ranging support
base, it relies heavily on individuals dedicated to working
on environmental and sustainability issues. In other
words, only those with a somewhat vested interest in the
subject and consequently representing a selective part of
the scientific community. “Where ore the researchers and
experts seeking to deliver safe fire protection?

Most members of the IPEN “panel of experts” seem to be
propagandists for F3 - either conduct work for, or have
worked for 3M, Solberg, or their own F3 product
promotions as a perceived marketing advantage, rather
than demonstrated equivalent effectiveness to AFFFs.

They are well known for their pro-F3 biased stance and
most are questionable as “balanced experts”. Even at a
time when Ted Schaefer’s own 2008 Newcastle University
research?’ confirmed “...best F3 provides only 30%
durability of AFFF on gasoline”, supported in 2015 by
NRL®? testing. Consequently, this IPEN document does
NOT show a healthy balance of views, rejects factual
scientific research, is misleading and distorts the truth.
Several members —in particular Roger Klein, Ted
Schaefer, Nigel Holmes, Michael Allcorn, Gary McDowall,
Thierry Bluteau, Niall Ramsden, and lan Ross are trying
overly hard to claim F3 as a suitable AFFF replacement
without rigorous justification, including for Major
Hazard Facility(MHFs) usage, when there is insufficient
evidence of low application rate large scale testing to
support this view, and lives are being put at
nnecessarily.increased.risk.of premature.terminatio
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All their evidence relies on small scale tests of 1-350 m?,
Fluorinated foams have been verified on much larger
scales up to 3,000m? (32,500ft?) fire tests** on multiple
occasions to verify low application rate effectiveness also
shown effective in small scale testing.

Solberg’s own leading research chemist Mitch Hubert
under oath at the Washington State testimony hearings
in Feb2018%%%%, confirmed beyond doubt that” ...although
suitable for shallow spill fires, when F3s plunge below
the surface in fuel in-depth fires it picks up fuel, comes to
the surface and actually burns.” (Shallow spill fires are
defined as <25mm fuel depth). Jho’s 2012 foam
flammability research proved it>**2. This Washington
State legislation was passed to exempt PFAS based
AFFFs from restriction for MHFs, defined as Airports and
Military applications, Oil refineries, fuel terminals,
chemical plants (except during training) in March 2018%*.

1. OpE:

Exec
Summary
p7, bullet
1

“... have continued to advance
and expand in use dramatically
since their initial deveiopment in
the early 2000s by Ted Schaefer
working for the 3M Company
and are now well-established as
high-performance firefighting
agents.”

Misleading and factually incorrect.

The world’s first modern Class B F3 agent public launch
and demonstration to foam users was of Angus Fire’s
Syndura at RAF Manston UK, on 12t June 2002%°. It was
launched with concerns over potential flashbacks and
poorer vapour sealing ability than AFFFs, later confirmed
as an F3 characteristic by Schaefer’s own 2008 research
“...best F3 provides only 30% durability of AFFF on
gasoline”.

Comparative testing also showed Syndura performed as
well if not better than Solberg’s RF6 F3 agent, particularly
with much faster fire control®. RF6 was incorrectly being
promoted as being a “high performance firefighting
agent” implying “as effective as AFFF’*’ despite
significantly slower extinction times. Schaefer’s own

2008 research’ has also clearly shown this to be false, as
has Jho's 2012°%** work and 2015 US Navy Research Lab
testing®.

5. C/5: “An unfortunate exception is US | Misleading and incorrect.
MIL Spec which, due to a legacy- | US MilF Spec 24385F was re-issued as MIL-PRF 24385F
Exec wording technicality dating from | (SH) with amendment 2 on 7 Sept. 20177 to allow F3
Summary | the early 1960s requires the agents to be considered. It requires the total fluorine
p7, bullet | inclusion of fluorochemicals and | content to be determined, and not exceed 800ppb
“has not been updated Hy o PEOS 6800} St ST PROA
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2 significantly since.” claimed IPEN definition on p22 that “ANY CLAIM THAT A
FOAM CONCENTRATE IS FLUORINE-FREE (F3) SHOULD BE
SUBSTANTIATED WITH A TOTAL ORGANIC FLUORINE
(TOF) ANALYSIS <10 PPM “F” AND IN ADDITION A TOTAL
OXIDISABLE PRECURSOR (TOP) ASSAY.” 10ppm equates
to 10,000ppb Fluorine, which would ironically qualify
ALL F3s as AFFFs. A lot of F for something masquerading
as F-free! It would also far exceed the maximum PFOS and
PFOA requirements in this 2017 revised MILF Spec
requirement®®, Confusing, as this suggests “fluorine free
foams” by definition, do not have to be free of fluorine?
Why not?

This latest US Mils Spec also states®®: “The DoD’s goal is
to acquire and use a non-fluorinated AFFF formulation or
equivalent firefighting agent to meet the performance
requirements for DoD critical firefighting needs. The DoD
is funding research to this end, but a viable solution may
not be found for several years. In the short term, the DoD
intends to acquire and use AFFF with the lowest
demonstrable concentrations of two particular PFAS,
specifically PFOA and PFOS.” Were an F3 capable of
passing this test there is little doubt it would be accepted.
BUT the reality is that no F3 agent is capable of meeting
all the fire performance (including when mixed with
other qualified products), or environmental
performance, or dry powder compatibility components
of this rigorous and thorough test. All components are
required to pass, along with compatibility testing with
other qualified products, which F3s would fail due to
viscosity issues.

The passing of the FAA Reauthorization Bill 2018 in
October 2018°? also provides US airports with the option
of using ICAO Level C approved F3 agents from 2020
onwards, but does not require it. Although ICAO Level C
‘s single freshwater only fire test should not be
considered equivalent to MilF Spec’s 7 separate fresh
and saltwater fire tests including half-strength, over-
rich, dry chemical compatibility and mixed with other
qualified MilF Spec products — as any comparative
assessment clearly reveals.

2. SEH: “Fluorine-free firefighting fooms | Misleading.
have considerable financial, Where is the evidence? F3 foams are proven slower to
Exec socio-economic, public health control and extinguish volatile fuel fires*, increasing (not
summary | and environmental advantages | decreasing) smoke and life safety risks to communities

p 7, bullet | over persistent fluorochemical and the extent of the whole incident. F3s lack of fuel

3 «based firefighting foams.”: hedding.and.inadequate.vapoursealing’iiofialsa:
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increase risks of slower extinction, unpredictable and
sudden flashbacks and incident escalation which adds
repair costs, business interruption, general community
disruption and unnecessarily increased life safety risk
(failing to deliver any financial or socio-economic
advantages) compared to fluorinated agents.

More F3 usage for longer is more likely to overflow
containment areas and spill firewater runoff (including
more foam with high BODs and potentially PFAS
contaminants from the fire) into our environment®*3,
Increased toxicity of these strong detergent F3s will kill
more fish and aquatic life increasing (not decreasing)
environmental harm, particularly when C6s are not
categorised Bioaccumulative nor Toxic*®*!, The UK
Environment Agency concluded in 2014>° “foam buyers
primary concern should be which foam is the most
effective at putting out the fire. All firewater runoff and
all foams present a pollution hazard.”

Evidenced by two environmental disasters where F3
was used — Fredericia Port in Denmark, 2016'°%%7 and
the recent 30Aug 2018 Footscray chemical factory fire in
Melbourne Australia, which reportedly took 17 hours to
gain “control” and over 5 days to completely extinguish®
53637 using only PFAS-free foam 3, ... all that time it was
belching toxic smoke and firewater runoff into local rivers
including PFAS - detected 16x recreational water quality
levels®, presumably as breakdown products of the fire,
killing hundreds of fish and other wildlife exceeding
1,000kg"* **, causing a local environmental disaster! 55
million litres of contaminated runoff water had been
pumped out™® of the creek by day 3, into chemical waste
facilities and WWTPs to try and reduce the adverse
environmental impacts. It took until two weeks after the
fire for PFQOS levels in Stony Creek downstream of the fire
site, to return back to recreational levels?.

This rose to approximately 70 million litres of water and
170 cubic metres of contaminated sediment removed
from the creek by 24 Sept 2018'*".

Victoria's chief environmental scientist Dr Andrea
Hinwood said the incident was "probably as bod as it
could be" and the chemicals from the fire have had a
"massive"” impact on the system. "We've had more than
2,000 fish killed," she said’*.

See Appendix V para 4, p59 which contradicts this
“reality” stating “The poorer performance of F3 in this
case can be overcome with a higher application rate.”
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hours and extinguished in 4 hrs using fluorinated AR-
FFFP™°,

The UK Environment Agency also concluded in 2014*
“foam buyers primary concern should be which foam is
the most effective at putting out the fire. All firewater
runoff and all foams present a pollution hazard.”

See also p24, Myths 9, 1,2,& 3 below.

8. C/R:

Exec
summary
p 7, bullet
4

“PFAS contamination often
extends to agricultural land,
waterways used for industry,
recreation, fishing and
aquaculture, as well as surface
or groundwater used for
drinking water.”

Misleading.
This problem was caused by inadequately regulated

intensive historic use of long-chain PFAS based foams for
training, at specific training sites for decades, but not
from any malice. Foam users were misled into thinking
they were harmless for many years, particularly by a
manufacturer ceasing global manufacture in 2002/3
confirming these products were not harmful®. It has
become a legacy management issue of historic use and
contamination, requiring remediation. Self-imposed*!**
and regulatory management controls*>-*° over the last 20
years closely define containment, collection and use of
firefighting foams by foam users, with increasing use of
F3 or surrogate agents for training {(where most foam is
used). This co-incides with a risk based approach to
provide the high levels of life safety required?c154140,14¢6
while also minimizing the adverse environmental impacts
of their use, whether fluorinated of fluorine free agents
are being used.

8. C/R:

Exec
summary
p 7, bullet
4 (pt 2)

“Treatment to remove PFAS
(especially short-chain PFAS) is
very difficult and expensive with
crops, fisheries, industries,
livestock and human health
values potentially exposed.

Misleading and incorrect.
It is not “very difficult” to remove short-chain PFAS.

.

Source: Willson M, 2018 — Cost—effctlve <C6 Remediation is Achievable”,

Presented at Ecoforum Australia, 2-4t" Oct.2018.

Several commercial scale technologies are available -like
this 25,000L/day Ozone fractionative Reagent Addition
(OCRA) separation system in use at an Australian Airport
to treat firewater training runoff where PFAS is leaching
from:concretepevenswh ehiexes:R
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Fluorine-free foams do not have
this disadvantage.”

removal down to no detect levels (0.002ug/L sum PFAS)
to remove C4-C12 PFAS chemicals from AFFF
contaminated firewater runoff, WWTP effluent, surface
and groundwater®’%,

Also Misleading and incorrect.

F3 - Fluorine free foams DO have this disadvantage
(unless it is a brand new training facility which has never
seen PFAS usage or vehicles previously using PFAS at the
site, or any valve seat, gasket or componentry containing
PFAS materials). Because PFAS derives from other
breakdown products in most fires (particularly buildings,
infrastructure and vehicle fires), even where only F3 is
used?* (eg. Footscray chemical fire — see Exec Summary
bullet 3 above and Section 4 p34 below!).

PFAS remediation is required at Australian airport fire
training areas which have been using F3 for the last 8
years®, because the concrete training pads are still
saturated with PFAS (and estimated to be so for 25
years) which leaches every time they train with F3, use
water only, even when it rains! irrespective of the foam
type used, expect to have to collect, contain, and treat
ALL firewater runoff from any training or firefighting
incident as PFAS is likely to be present above the
exceedingly low environmental acceptability criteria -
from breakdown products of the fire, even if F3 is used -
proof is Footscray fire (see Exec summary bullet 3
above).

Queensiand’s 2016 Management of Foam Policy
requires®® “Once foam is used, spilled or the concentrate
requires disposal, the resulting fireter, wastewater or
waste is dclased as requlated waste under environemntal
requlations. This is due to them containing surfactants,
and in many cases, persistent organohalogen compounds
including all fluorinated organic compounds.”

8.C/R: “PFAS pollution of sites resulting | Misleading.
from foam incidents or training Only true of historic sites occurring from intensive
Exec results in large, spreading down- | historical usage at specific training sites over many years
Summary | gradient contamination plumes | in the same place, but management practices have
p 7, bullet | which may affect many changed dramatically, to prevent such events from
5 kilometres occurring in future#-46.10%145.135 g;ch growing and
off-site. Short chain PFAS (<C6) spreading plumes have not been shown to occur from
are more mobile and more one-off isolated fire incidents.
difficult to remove from ground- | Changing to F3 use on such historic sites is unlikely to
or waste-water than longer prevent leaching of PFOS/PFOA from concrete training
chain (>C6) compounds such as | areas, for up to 25 years after PFOS use ceased.
L Airsendees-Hustralia.convertedie:£3:4in2010-and-are.still:
Review: Corrections to IPEN F3 Position Paper 16

ED_002330_00159097-00016




leaching PFOS from training areas when F3 is used and
even when it rains®.
C6 agents can be effectively removed commercially (see
Exec summary p7 bullet 4 pt 2 above)*’ >,
4. Fi- “... can cause limited, localised, | Misleading.
short-term effects but will Larger volumes of F3 required for slower control of a

Exec largely self-remediate. On the given size incident, can lead to overflowing containment

Summary | other hand, fluorinated foam areas with noxious firewater runoff likely to contain

p 7, bullet | releases have caused higher levels of a 10 times more toxic F3 agent'®. These

6 widespread, long-term larger volumes of high BOD liquids causing severe

pollution;...” suffocation to all aquatic organisms and removal of fish
from river systems for long (not short) periods®*%,
Evidence from UK where heavy detergent foam loading
prevented fish from re-colonising 2 major rivers following
a major 1992 incident®*. 6 years later 24,000 fish had to
be returned to the river to re-set the ecological balance®.
Footscray chemical fire in Melbourne is also a recent
example3>3¢3% (see Exec summary bullet 3 above).

8. C/R: “PFAS contamination Misleading.

remediation and clean-up, if itis | ltis also likely to apply to any F3 usage in fire incidents as

Exec at all possible, is enormously PFAS are likely to be fire breakdown products®~. Evidence

Summary | expensive, time consuming with | shows PFOS is detected from a fluorotelomer spill

p7, bullet | substantial socio-economic incident®* and also leaches from concrete fire training

7 impacts such as loss of drinking | areas even where F3 has 8 years usage for training?®. This

water supplies, lost agricultural | leaching occurs even when it rains. See also Fxec

production, damage to river and | summary bullets 3 & 4pt 2 above.

offshore fisheries, depressed

property values, economic and i it i such o “dreadiul problem”, why ore regulators

mental hardship for residents doing nothing to prevent the dolly dischaorge from 85% of

affected, as well as serious long- | PFAS usage in PFAS laden efffuent from WWTPs and

term public health fandfill leachote oround the world -UN Confirms only

consequences.” around 5% from firefighting foams'? South Korea alone
estimates 1,630kg of PFAS discharged in effluent each
year®™, Surely PFAS from foam usage is small by
comparison?

1. OpkE: “..and demonstrated their Misleading.

effectiveness in operational So why are there no details of fires effectively

Exec use.” extinguished with F3 agents? ... highlighting application

summary rate, fire area, fuels, amount of F3 concentrate used, time

p7, bullet taken to control and extinguish?

8 Why did a planned 2016 Solberg F3 demo of ICAQ level B
fire test get substituted last minute by a C6 AFFF in 32°C
humid Singaporean conditions®*? Solberg explained
because “too many environmental factors were not
under our control to do F3.” Reportedly the same fire was

nableto-beextinguishedtwiceusingF3:the-day-befo
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in 32°C conditions, and even caught the fuel separator
alight indicating virtually no fire control.C6 AFFF provided
progressive control and extinction without edge flickers,
despite humid 32°C conditions. Are F3s suitable for such
routine summer temperatures anywhere... or all year for
tropical regions? Demos can be cancelled, real
emergencies cannot®®. Three weeks earlier a major
Boeing 777 engine fire at Singapore, was extinguished in 2
mins using fluorinated AFFF/FFFP prior to safe evacuation
of all 241 passengers and crew on-board 138,

Reports of the recent Footsrcay Chemical factory fire in
Australia also suggest the reverse. It took over 17 hours
to gain “control” and over 5 days to completely
extinguish... all that time it was belching toxic smoke and
firewater runoff into local rivers, killing over a tonne of
fish and other wildlife! 55 million litres of contaminated
runoff water had been pumped out of the creek by day 3,
into chemical waste facilities and WWTPs*>3¢39 See also

p4 para 3 above.

2 RHE- “A key advantage of fluorine- Misleading over-reach.

free foams is that they have Due to PFAS contamination in fire runoff from non-
Exec almost none of the large and firefighting foam sources that will require F3 collection,
summary | growing socio-economic or containment, analysis and remediation
p7, bullet | potential health impacts of treatment®>-33345852 See glso Exec summary bullets 3,
10 fluorinated foam with only 4pt2,8& 12.

limited, short-term, localised
environmental impacts which
mostly self-remediate...”

8. /R “Fluorine-free foams do not Misleading and overly simplistic.
need complex, expensive and ..They usually do when used in a fire incident or
Exec time-consuming remediation; if | training ground where PFAS foam has been used

summary | limited environmental damage | historically > *°3%3%°8% See also exec summary bullets 3,

p8, bullet | occurs itis rapidly ameliorated, | 4 pt 2, 8 & 12 again.

11 and very importantly, vital
assets and amenities such as
societal infrastructure,
livelihoods, food supply, drinking
water, public health, agriculture
and livestock production,
industrial continuity,

WacrugcivinivisioRowaLTaNL

Review: Corrections to IPEN F3 Position Paper 18

ED_002330_00159097-00018



rarely be under threat and if
they are at all impacted will
become normalised far faster
with a

minimal risk of long-lasting
infrastructural, political and
reputational damage.”

1. OpE:

Exec
summary,
p8 bullet
12

“Fluorine-free foams are
available, certified and effective
for all firefighting
applications,....

As such there is gbsolutely no
need for any exemptions,
whether conditional, i.e.,
derogations, or otherwise,...”

Misleading and incorrect.

F3 agents may pass small scale indicative fire tests, but
where is the large scale verification testing at similarly
low applications rates which was done in the 1960s-
199057157 proving the effectiveness of AFFFs and other
fluorinated foams, underwriting the firefighting foam
system design standards that followed. eg. NFPA 11.
Where s this evidence buase for F3 agents thot
contradicts the fragedy of USS ForrestaP %782 F3s do not
seem to have undergone a similarly rigorous large volatile
fuel fires testing program to confirm adequate
acceptability for airports, military applications or MHFs
(particularly large storage tank fires). Evidence of ICAQO
fire test dilution in 2013%%, poorer performance than
fluorinated foams on Lastfire 11m tank testing with a
non-representative 2 min pre-burn’7® raise significant
questions about the adequacy at safely protecting lives of
these F3 agents, when being used for larger scale fires, as
the evidence seems lacking. In contrast an AR-AFFF
extinguished a 82m dia US gasoline storage tank fire in 65
minutes, once the foam attack was set up and started”’ -
12 hours after the tank caught fire, 25 million litres of fuel
was saved). Testimony in Washington State legislation
exempted PFAS for continued MHF uses®* (see comments
Intro p4 & Panel p5&6). No substantial large volatile fuel
fires demonstrated as quickly, effectively, reliably and
successfully extinguished by F3 agents seem to have been
publicly evidenced, in contrast with proven numerous
successful AFFF fire performances’’’? 15136 A disturbing
Boeing 777 crash in Dubai 2016 at 48°C with very low
relative humidity (8.4%),"** burnt for 16 hours until the
airframe was destroyed®®*. F3 is reportedly used by
Dubai international Airport (see Appendix 1)
strengthened by a final report still not issued, to explain
reasons for this fundamental firefighting failure, over 2
years after the accident. So was F3 used?

See also p4 para 3 above.
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1. OpkE: “The continued use of PFAS Misleading and incorrect.
foams is not only unnecessary This assertion puts life safety at unnecessary extra risk,
Exec but would continue to add to the | since F3s are not adequately proven on large volatile
summary | legacy and on-going fuel fires and in-depth fuel fires’’®, including aviation
p8, bullet | contamination that is fires 5+%3.115 Yet fluorinated foams are proven highly
13 responsible for the substantial, effective.
widespread and growing socio- | Current management controls on firefighting foam
economic and environmental training, discharges and fire incidents (including those
costs being experienced where F3 is used) would prevent such historic legacy
globally.” issues being perpetuated®* #4638 Cyrrent remediation
and removal technologies for PFAS are increasingly
applicable to firewater runoff, whether fluorinated foam
or F3 has been used to avoid unnecessary PFAS
contamination*%4-46.59,80
Regulators should be preventing PFAS from 95% of other
ubiquitous uses from being discharged daily from WWTPs
and landfill leachate, year round, globally. South Korea
estimates 1,630kg of PFAS is discharged from WWTPs
every year®™. This is a far more serious problem
contributing to elevated environmental levels, than from
short-chain C6 firefighting foams, which reduce socio-
economic disruption and increase life safety by fast acting
fire control and extinguishment, using least foam and
water resources.
7. FoF: “The first successful Misleading and factually incorrect.
development of a true synthetic | The first modern Class B F3 agent public launch and
Sect. 1.2, | fluorine-free Class B foam was demonstration to foam users was of Angus Fire’s Syndura
p19 achieved by Ted Schaefer a at RAF Manston UK, on 12'" June 2002%. It was launched
formulation chemist working for | with concerns over potential flashbacks and poorer
the 3M Company, and named RF | vapour sealing ability than AFFFs. Later confirmed by
or ‘re-healing foam’. Schaefer’s own 2008 research’ “...best F3 provides only
30% durability of AFFF on gasoline”, supported by 2015
NRL research®., Subsequent comparative testing also
showed Syndura performed as well if not slightly better
than Solberg’s RF6 F3 agent?®, which was incorrectly
promoted by some as being “as effective as AFFF”, when
Schaefer’s own 2008 research!’ showed this to be false.
Subsequently confirmed by Jho's 2012 and NRL’s 2015
research™*3%52,
5 C/8: “Modern generation Class B Misleading.
fluorine-free foams are capable | Firstly, there is no substantial evidence supporting
Sect. 1.3, | of meeting the same high- equivalent effectiveness of Fluorine Free Foam (F3)
p20 performance standards as agents to AFFFs, particularly when ICAQO deliberately
almost all AFFF-type foams.” dilutes its Level B and Level C fire tests in 2014, to allow
low quality AFFFs and F3s to pass, when previously they
failed*’. Secondly, ICAO Certificates have been issued for
agentscertifying a PASS, whenunaccepiablylow
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ambient conditions of 0°C** were somehow “accepted”
as meeting the 215°C ambient testing requirement. This
foam given a pass, actually FAILED the required criteria.
Thirdly — Why did o planned 2018 Solberg F3 demo of
HCAQG level B fire test get substituted lost minute by o C8
AFFFS i 32°0 humid Singaporean conditions? Solberg
explained because “too many environmental factors
were not under our control to do F3.” Reportedly the
same fire was unable to be extinguished twice using F3
the day before in 32°C conditions, and even caught the
fuel separator alight indicating virtually no fire control. C6
AFFF provided progressive control and extinction without
edge flickers®. Are F3s suitable for such routine summer
temperotures anywhere.. or off yeor for tropical
regions? Demos can be cancelled, real emergencies
cannot.

Further research by Jho in 2012*! showed that when F3
and AFFF foams are mixed with gasoline and exposed to
an ignition source above the foam blanket, the fluorine
free foam sustains ignition immediately, while the AFFF
resists ignition, even after 10 minutes.

Comgambisnn £3 v ACEE ssquelly sy winh grsslinns 6 plovest in w pevel sdivh Whnn s fone i
wstrndund ghove the feam blanke, ¥3 4 5t ¥ ignies sed susising Wedise untl it Sums awpy,
witiin AEFF rogists geitios, . a0d 40o8s w0 for mwes than 50 minutes,

How con these Fis he considered the same? Watch the
video® www.youtube.com/watch?v=luKRU-HudSU

B C/%: “Although the best F3 products This is misleading and incorrect.
on the market are able to match | The best F3s are not able to meet US MilF Spec 24385F

Sect. 1.3, | the performance of many MIL- “because they do not contain Fluorine”, was re-issued as
p20 Spec foams, they technically MIL-PRF 24385F (SH) with amendment 2 on 7 Sept.
cannot achieve MiLSpec 201772 to specifically allow F3 agents to be considered. It

approval by definition because requires total fluorine content of any foam used to be

they do not contain fluorine or determined, and not exceed 800ppb (<1ppm) for PFOS or

have positive spreading 800ppb <1ppm) for PFOA.

coefficients necessary for film-
formationegecy-out-af-dat

v

e:Relis.gealisie.qoquire.and use

alse.state
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requirements of the
specification [MIL-Spec or MIL-F-
243385F].”

non-fluorinated AFFF formulation or equivalent
firefighting agent to meet the performance
requirements for DoD critical firefighting needs. The DoD
is funding research to this end, but a viable solution may
not be found for several years.” Its short term aim uses
minimum amounts of C6 PFAS chemicals in AFFF, driving
PFOS and PFOA content towards zero, while still meeting
all other MilF Spec requirements. USAF spent SUS 6.2m
replacing legacy C8 foams with C6 AFFF in 2016%°. Were
an F3 capable of passing this test there is little doubt it
would be accepted. BUT the reality is that no F3 agent is
capable of meeting all the fire performance (including
when mixed with other qualified products), or
environmental performance, or mixing with other
agents, or dry powder compatibility components of this
rigorous and thorough test (otherwise it may be in use by
now).

From the assertion on p22 that “ANY CLAIM THAT A
FOAM CONCENTRATE IS FLUORINE-FREE (F3} SHOULD BE
SUBSTANTIATED WITH A TOTAL ORGANIC FLUORINE
(TOF) ANALYSIS <10 PPM “F” AND IN ADDITION A TOTAL
OXIDISABLE PRECURSOR (TOP) ASSAY.” 10ppm
(10,000ppb) is a lot of F for something masquerading as
F-free! This puts it clearly in an “acceptable” AFFF
category, since it would far exceed the maximum 800ppb
PFOS and 800ppb PFOA requirements in the 2017 revised
MILF Spec requirement®® and has a signifcant F content.
Confusing in itself, as this is suggesting o “Huorine free
foom” by definition, does not bove to be free of fluorine?
Why not? ...otherwise it must be defined as an AFFF.

5. C/s: “NFPA 403 [latest 2018 version] | Misleading.
list fluorine-free foams (F3} as NFPA 403:2018%* lists F3 as acceptable. NFPA 403 also

Sect. 1.3, | acceptable alternatives to AFFF, | accepts “equivalency” between ICAO Level C and MilF

p20 FP and FFFP for use in the Spec., ...but without any justification. A comparison of
Aviation Rescue and Firefighting | these 2 test protocols makes it abundantly clear they are
(ARFF) at airports. As pointed far from equivalent in anything but a similar application
out in NFPA 403, the need for rate and nozzle pressure. The ICAO UNI86 nozzle being a
extinguishing a fire can occur hand-made high performance nozzle, whereas MilF more
either immediately foliowing an | closely resembles standard Military nozzles in field use.
aircraft accident/incident, or at | ICAO allows more than double the extinguishment time of
any time during rescue MilF Spec at a similar application rate — Why?
operations, and must be MilF Spec also requires 7 fire tests for acceptance (ICAO
assumed at all times. The most requires just 1, using freshwater only) including %
important factors bearing on strength and over-rich fire tests in both fresh and
effective rescue in a survivable seawater, demanding fast extinction (55 seconds for the
aircraft accident are the training | lowest application rate, compared to 120secs for ICAO
received, the effectiveness of the | Level C), plus environmental performance, dry chemical
equipment, and the speed with compatibility and corrosion testing (not required by

which-personneland.equipme CAD LevelC)which £3s.probably.would-not-pass..tiih
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designated for rescue and
firefighting purposes can be put
to use.”

does NFPA 403;2018% surprisingly extends its Airport
Rescue and Fire Fighting {ARFF} response time by 50%
From Zmins to 3 mins in the lotest 2018 version?... again
without any clear justification or evident passenger
benefit ...This does not seem to relate to the survivable
atmosphere inside the aircraft which historically has
been considered to be around 3 mins —allowing up to 2
mins to respond and get there, up to 1 minute to apply
foam, extinguish the fire and start safely evacuating
passengers. Hove fuseloge survivable ctmospheres shot
up from typicolly 3 mins to over 5 mins? If so, where i
the evidence? It is misleading and confusing to suggest
the most important factor - speed with which ARFF
equipment {including foam) can be put to use, is
compromised WITHOUT impacting passenger safety.

Why does NFPA 403: 2018 deloy response times by 60
secs, and endorse further 60 sec deloys In ICAD Level B
and € five tests™ since 2014 changes? A double whammy
delay, allowing poor quality AFFFs and F3 to pass (when
they previously failed) and jeopardizing passengers,
crew and firefighters safety. Easier Kerosene fuel
(flashpoint 37-55°C) was also permitted from the previous
insistence of Jet Al (FP 38°C), which is used by most
commercial jet aircraft. Why these changes ...if not fo
muake the test egsier for F3 to poss? Clearly ICAO Level C
has NO “equivalency” to MilF Spec.

9. Othye “There is currently considerable | This is false and misleading.
resistance from vested interests Foam and fluorochemical manufacturers are primarily
Sect. 1.3, | and lobbying groups interested in ensuring good fire protection is being
p20 representing the US chemical provided to protect life safety, property and the
industry to these changes, with | environment*>*?4¢_In many cases over the last 50 years
many unfounded or untrue fluorinated foams have achieved these objectives more
assertions and myths, effectively and efficiently than any potentially alternative
downplaying the effectiveness non-fluorinated agents. There is widely available sound
and operational efficiency or scientific evidence and extensive fire testing data on
safety of fluorine-free foams which to caution potential foam users about the
(F3).” potential drawbacks of F3 foams®/}#22-24,27,30-32, 35,35,45,61-
63,64-74,77-79,82,83,85-87 0--32,86--89’ particularly for MHFs where
larger fires involving volatile fuels, forceful application,
high ambient temperatures and where people’s lives may
be put at increased risk (including firefighters and other
emergency responders), by the inappropriate use of F3
agents.
US Naval Research Labs found F3 significantly degraded
by unignited gasoline at room temperature. F3 lasting
only 3 mins, compared to 35 mins for AFFF®?,
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Fuel Effect on Foam Degradation
A
8
I
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Source: Hinnant K et al, 2015 -Evaluating the difference in foam degradation
between Fluorinated and fluorine-free foams for improved pool fire
suppression, US NRL, Exchange meeting Aberdeen proving ground, MD.
A, {j‘;jg; “Many fluorine-free F3 products | This is very misleading. It incorrectly implies
on the market are capable of equivalency.
Sect. 1.3, | meeting the following it olso spems o suggest thal meeting the reguirements
p20 performance specifications as do | of these small scole tests s somehow on end in ftself?
the better AFFF formulations: .. Where gre the large scole verification tests (up to
® EN1568:2008 Parts 3 and 4 all | 3000m7} which took ploce to verify AFFF lorge fire
fuels, fresh and saltwater, polar | performuance before the stondords feg. NFRPA 11} were
solvents (acetone and written? These fire tests are only ever intended to be
isopropanol, IPA) some quote informative indications of how a foam may perform in a
1A/1A; caution may be required | real fire related to that application*® with a built in
as there is some indication that | safety factor, but are usually conducted in favourable
a 1A result on polar solvents conditions. Shouwld they now be considered an end in
points to themselves? We also see ICAO diluting that safety factor
siloxane surfactants being used | and allowing previously inferior products to PASS.
which may have potential
environmental persistence Just because an F3 agent or AFFF may pass a small test
problems of their own under potentially ideal or managed conditions (perhaps
depending on structure; onfy once out of 10 or more attempis?) to gain a flimsy
e [CAO Level B and Level C at 3% | piece of paper, does not automatically mean it is well
and 6% (Aviation); suited to any possible real emergency application
e [ASTFIRE batch approvals on related to that fire test protocol.
both heptane and ethanol, fresh | It is well known that some manufacturers are always
and saltwater; seeking the easiest combination of factors that would
e IMO - MSC.1/Circ.13.12. allow a specific foam to pass a specific test™ — searching
{International Maritime for “ideal conditions”. Some examples follow:
Organisation); Tests like ICAQ, allow testing at 2 15°C — hardly
e [l 162 with fresh and representative of summer conditions in most places, or
segwater; year round in the tropics, yet { hove an ICAD spproved
e UL162 listed Type Il and certificate® for on F3 agent ot 0°C ambient and fuel
sprinklers on hydrocarbon fuels; | temp 5°C, which foils the test oriterin, so why wos it
® FM 5130 approved; issued? Perhaps this helps explain why did o plonned
e ULC5564.” 2018 Solberg F3 deme of ICAQ level B fire test get
substftuted fost minute by o 08 AFFF In 32°C bumid
Singaporeon conditions®? As Solberg explained because
‘too:many-environmental factorswerenotunder:ou
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control to do F3.” (ie. The conditions were not ideal
enough to allow us to get F3 to work on the day in that
heat), so the safety margin supposedly built into these
fire safety standards had already been eroded, to a point
where F3 was unable to even deliver effective control of
the fire!’, never mind provide any extinction. Yet a C6
AFFF did this effortlessly and effectively! Hardly evidence
of equivalency? Why the dramatic difference if they both
pass the same ICAQ Level B test and are certificated?
Three weeks earlier a major Boeing 777 engine fire at
Singapore, was extinguished in 2 mins using fluorinated
AFFF/FFFP prior to safe evacuation of all 241 passengers
and crew onboard?#*16,

The dilution of ICAQ Level B and C fire tests in 2014 has
done nothing to improve or enhance this fire safety
standard, for anyone'’. The reverse may be true - it may
have created insufficient safety margin to allow approved
foams to control fires under more extreme conditions, as
possibly evidenced in 2016, by the failed Singapore demo
and Dubai Boeing 777 aircrash disaster®* (see Exec
summary bullets 3, 4pt 2, 8 & 12).

EN1568 is a confusing standard because it was designed
to allow all European varying quality foams to pass
somewhere in its complex rating spectrum. Claiming a
foam passes EN1568 parts 3 & 4 alone is meaningless —
because they all do, or should - at some level. Few foam
users realise that it is only a 1A/1A pass or a 2A/2A pass
at EN1568 Part 3% on hydrocarbons in fresh/seawater
testing, that confirms forceful application suitability, of
that product onto hydrocarbon fuels. All other passes
including 1B/1B through to 3D/3D are only approved for
gentle application of the product, not forceful application
where it has already been shown during testing to be
incapable of achieving that forceful requirement. Of very
few can achieve a 1A/1A hydrocarbon fuel rating (at least
one believed to be without Siloxanes!), so by far the
majority of F3 agents do not equate to AFFF fire
performance, as virtually all reasonable AFFF agents
(including AR-AFFFs, FFFPs and AR-FFFPs) can achieve a
1A/1A EN rating. Most Fluoroprotein (FP) agents {without
film forming additives but containing smaller amounts of
fluorochemicals) pass at 2A/2A which is a slightly slower,
but still forceful application pass capability. For polar
solvents (EN1568-4: 2008'*) there is no pass category for
forceful application. All foams whether fluorinated or
fluorine free are recommended for gentle application
(confusingly even 1A/1A is achieved through a gentle
backboard fire.test)-to.polarselvent.fuels
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mixing with fuel (as all polar solvent fuels are destructive
of all foams forcefully applied— whatever type, to a
greater or lesser extent). It therefore qualifies gentle
application only on polar solvents. This is certainly not
made clear in this document.

Lastfire is not an “approval” or fire test “standard”, as is
misleadingly implied here. It is simply a batch conformity
test protocol only**® to indicate suitability of a specific
foam batch to storage tank fire applications. In reality any
agent with significant water soluble polymer levels is
likely to pass... it is a much tougher test of any foam
without polymer additives, like FP foams and standard
AFFFs, No fluorine free synthetic foam without polymers
would be expected to pass this test.

IMO is perhaps the least demanding of these fire tests, so
virtually any reasonable Class B foam, whether
fluorinated or fluorine free should pass.

UL 162% is a benchmark test set at a fixed bar. There is no
recognition for a foam that does very well, against one
that just scrapes over that bar. It covers a range of tests
to ensure a proprietary foam system will work effectively,
so no foam agent alone can be approved. Any foam is
only approved with an approved proportioning device
and foam delivery device. The foam quality fire tested
must be representative of the foam delivery device.
Interestingly comparative UL 162 fire testing in Sweden
(2016)** confirmed that a C6 AFFF was able to gain
approval with a wider range of expansion ratios and
lower application rates representing different delivery
equipment than an F3 agent which only passed at 7.5:1
expansion (failing the burnback test at 4.4:1 expansion),
but both F3 tests using higher 11.4L/min application
rates. C6 AFFF passed at 3.6:1 and 6.9:1 both at the lower
7.6L/min application rate without problems, verifying
clearly increased superiority and flexibility of C6 AFFF.

F3 only passes the UL sprinkler test by a guirk of the fire
test, requiring the lowest and furthest nozzle pressure
(usually 7psi) to be used®. Hence there is little plunging
force to mix the F3 agent in with the fuel, delivering
essentially quite gentle application. It is therefore likely at
higher operating pressures the agent will be less effective
on the fire, as foam is delivered far more forcefully into
the fuel surface, where normally only fuel shedding and
vapour sealing AFFF agents are proven to be most
effective. Anyone considering F3 for non-aspirated or
applicatl@ wsheulddisst-ansurethe.prefered.
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agent is fire tested in a forceful plunging action into the
fuel being protected at a realistic system pressure. If it
fails or is very slow to extinguish, a fluorinated alternative
should be tested as a comparison, and considered for use.

Many tests can be set up to exploit optimal conditions,
so they are easier to pass'”'?, so foam buyers need to
BEWARE, understand the limitations of approval testing,
and ensure any foam is adequately and robustly tested
using the regular equipment and fuels being used on site
in the worst prevailing ambient conditions (usually
maximum summer temperatures) to verify acceptability
- BEFORE purchase.

This IPEN paper even seems to contradict itself ...in sect
1.3, p 21 “These approvals and certifications remain just
that, somewhat artificial hurdles that manufacturers
have to jump through before being able to sell their
products on the market. In exercising due diligence
during the procurement process end-users must do their
own operational fire performance testing under the
conditions they would normally operate in regardiess of
foam type (for example, ambient temperature or
humidity), with the equipment they would

normally use such as inductors, hose and branch nozzles,
and with the test being carried out by their own
firefighters.

It should also be acknowledged that operational
technique and training are vital in achieving the top
performance from any product.” And p22...” The key to
the applicability of any small-scale test is its validation
against real events and realistic large-scale testing
representing real world design scenarios.” This is correct,

but where Is the large scole testing representing
regl=world scenorios with F3s? Its been done in the past
for AFFFs and fluorinated foams?**¢74 You can’t have it
both ways...

7. Eok: ANY CLAIM THAT A FOAM Incorrect.
CONCENTRATE I5 FLUORINE- Surely any Fluorine Free Foom should be what it soys -
Sect. 1.3, | FREE (F3) SHOULD BE FREE of FLUDRINE both in prgoanic ond Inorgonic form?
p22 SUBSTANTIATED WITHA TOTAL | ...10ppm is a lot of F for something masquerading as F-
ORGANIC FLUORINE (TOF) free! This makes it acceptable as an AFFF, since it would
ANALYSIS <10 PPM “F” AND IN far exceed the maximum PFQOS and PFOA requirements in
ADDITION A TOTAL OXIDISABLE | the 2017 revised MILF Speczq (<800ppb PFOS and
“PRECURSOR (TOP) ASSA BOOpPh PROA Ju SR PR
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MOREOVER, A TOP AS5AY IS
ALSO ESSENTIAL FOR ANY
MODERN ‘PURE C6” AFFF
CONCENTRATE CLAIMING TO BE
LONG-CHAIN PFAS AND PFOA-
FREE AT <1 PPM PFOA CR
PRECURSORS.

1,000ppb of PFOA related substances permitted in EU
REACH legislation 2017/1000 (June 2017) for short chain
C6 flurosurfactants from 2020. Howr can onyone expect
any “Huorine free foom” by definition, to hove levels of F
acceploble in AFFFs? Why?...s0 it can perform better
perhaps? it makes no sense!

9, Oth:

Sect.1.4,
p22

“Myth busting, truths, untruths
and marketing hype section with
“reality” positions.”

Misleading, largely incorrect, disturbing rejection of
scientific evidence.

A bizarre “reversalism” of headings, where virtually all
supposed “Myths” are factually correct with many
claimed “Reality” positions, false. Why? They need to be
ACCURATELY addressed and CORRECTED individually
below:

1. OpE:

Sect. 1.4,
p22

“Myth 1”.

“Myth: Fluorine-free foam
endangers life safety for both
fire fighters and members of the
public.

Reality: There is absolutely no
evidence, anecdotal or
otherwise, for this statement.”

Misleading and factually incorrect.
Evidence comes from significant scientific research and
fire testing data well known to the authors!’/18:22:24,27,5¢-
32, 35,36,46,61-63,04-74,77-79,82,83,85-87 and the effects have been
personally witnessed many times by the author of this
response document, as irrefutable.

Lives can be placed at risk by any fire that continues to
burn, increases intensity and escalates. Any foam which
rapidly controls and extinguishes that fire, effectively,
efficiently and reliably, preventing fuel vapour releases
and without sudden flashbacks or re-involvement is
protecting life safety. Any foam which does not achieve
these critical goals is necessarily placing that life safety at
increased and unnecessary danger.

Fluorocarbon surfactants have been proven to
substantially improve vapour sealing and reduce fuel
pick-up in AFFFs to the extent that they will not burn
when a flame is passed close to the foam blanket after
vigorous mixing with flammable fuels like gasoline®'?,
The same fuel mixing with a foam without any
fluorocarbon surfactants, immediately sustains ignition
when a flame is passed close to the foam blanket,
because vapours are not sealed off, fuel is also trapped
inside each bubble, so vapour is being released between
bubbles and as bubbles begin to collapse which can ignite
from incandescent materials or naked flames nearby. The
foam frequently continues burning until the fire is back to
full intensity, which may take just 60 seconds or lesson a
smaller fire area. This places any lives nearby at
increased risk of harm. Jho in 2012 clearly demonstrated
this problem®**? when F3 and AFFF foams are mixed
with gasoline and exposed to an ignition source above
hefoam:blanlet; the fluorine free.foam:sustains
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ignition immediately, while the AFFF resists ignition, even
after 10 minutes. How can these F3s be considergd
eguivalent?

Watch this video of the tests
www.voutube.com/watch?v=luKRU-Hud5U

Jho’s research went on to add small amounts of
fluorochemical to the F3 foam repeating the test until
the F3 ceased to sustain ignition... it had become an AFFF
simply by the addition of critical vapour sealing and fuel
shedding fluorochemicals, which improved its fire
performance. It was also confirmed by US Naval Research
Labs in 201552,

independently withessed ICAD Leved B fire test resdlis, Denmark 2013, compared to
those results assessed against today’s 1CAQ Level B test eriteria {post 2004 10AG updale).

Source: Bazouree Frotection iesationsl, 243 - Fuarine Free Foam {F3) flee tests, Falck Buberg training
Centre, Eshiey, Denmark Seport #1377, With abdiions refiecting nureest [CAD teved K aeptonos criteriv
frimoe D08 vhanges] sawe workd nove PSS

Extensive testing in Denmark 2012 showed ALL F3 agents
tested failed the ICAO Level B fire test with a 60 sec
extinction requirement®’. After dilution of the fire test in
2014 allowing 120sec extinction, most of these foam
would now pass ICAO level B... possibly all of them if the
fuel was also changed from Jet Al to Kerosene. How can
this be in the interests of Imgroving public safety? It
seems to be putting lives in danger by allowing poor
quality AFFFs and F3s previously failing to now pass this
fire test. Why?

This second video®® shows this combined problem
delivering slower fire control/extinction (which maintains
danger to life safety for longer) and poor resistance to re-
ignition, by comparing F3s with AFFFs on the same fire
test www.youtube.com/watch?v=3MG2fogNfdQ.
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Life safety is placed at increased danger of re-ignition
and escalation at any time, even when the fire seems
out.

F3 cannot be relied upon to prevent sudden and
unpredictable re-ignition and re-involvement of the fire,
which places life safety at unnecessarily increased
danger.

Ted Schaefer an author of this IPEN report even
confirmed in his own 2008 F3 research'’ that “Under
laboratory conditions, with a foam blanket 1-2 cm deep,
best-performing FfreeF formulation (RF6) provides about
30% of the durability of an AFFF for protection against
evaporation of low-flashpoint flammable liquids. We
also note in the results the significant differences among
FfreeF with almost no sealability of AVGAS vapours
offered by the two other formulations.” Supported by US
Naval Research Laboratory in 2015%°

This evidence confirms Myth 1 is correct.

4. Fi- “Myth: Fluorine-free foams are Misleading and incorrect.

ten times more toxic. based on This sounds like a “dilution of pollution is no solution”
Sect. 1.4, | acute aguatic toxicity, than moment. Just because 2 foams may inhabit a broad
p22 AFFFs.” “relatively harmless” category compared to other highly

it i
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“Myth 2” | Reality: Irrelevant hyperbole and | aquatic organisms and ecosystem health*®.
misuse of data. ALL foams fall
into the very low acute toxicity
categories...Effectively ten times
almost nothing is still almost
nothing. ...The real issue is the
chronic long-term toxicity
associated with permanent PFAS
pollution by AFFF.”

CF & P Poane - Flah~ 88 b 1058 g iU}

ingependent sguatic exisy duta comparizon of {8

with Flugrine Free {FF) foams from French Eurofios Tonlab Report presemed siis
Sngapory ponferunme}

Aguatic toxicity data confirms Class B F3 agents are
between 10 and 30 times more agquatically toxic than
AFFFs, which means life or death, if you are a fish.

Testing of Rainbow Trout, a sensitive species to pollutants
in European rivers, shows that 50% of the test fish die
over a 96 hr period when just 65ug/L of F3 agent is
present in the water. Increase that level by a higher
volume of F3 contaminant and more fish die. Testing
using AFFF showed 50% of the test fish only died when
30 times more AFFF was added to the water (ie.
2,176pg/L)%°.

Table 1 -~ 86-hour LL50 Test in
Fingerling Rainbow Trout

Wetling Agent 1.06
Fluorine-free Foom A 63
Fluorine-free Foam B 71
Milspec AFFF 2176
AR-AFFF 3536
UL AFFF 38657

This becomes particularly significant in fire incidents
when typically 2-3 times higher usage of F3 agent is
likely to be required in a real fire incident, compared to
the more effective AFFF. See also Myth 1 above.
Containment areas for firewater runoff are more likely to
overflow when higher volumes of foam and water
resources are used. More F3 usage means higher aquatic
toxicity and BOD levels in the runoff which may overflow
into a river'®. Result: Substantially more fish die than if
less volume of a less toxic AFFF was used, with a lower

H k f ﬂ H 16,183,890
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In addition, BOD levels litre for litre of F3 and AFFF are
similar, and on average F3 is often slightly less than AFFF
(maybe 10-15%)°*. However this is more than
overwhelmed when 2-3 times more F3 agent is used in
an incident than AFFF, and has a greater risk of
overflowing containment areas'’'® %% Larger volumes
overflowing dramatically increase the oxygen depleting
ability of the foam entering the river*~. Less foam
entering = less oxygen depletion. PFAS chemicals are not
very toxic®9%95,

Detergents (hydrocarbon surfactants) are the most toxic
of all foam ingredients®’ and F3 agents boost detergent
levels to try and offset lack of fluorochemicals to boost
foaming capability. Chronic long-term toxicity is not
particularly associated with PFAS chemicals, it is their
persistence over time which is the greater concern
particularly with legacy C8 PFAS which are also
bioaccumulative and toxic**%4,

Environmentally more benign C6 short-chain PFAS

chemicals are categorized as NOT bicaccumulative and
NOT Toxic'?, so they have a far less disruptive long-term
effect on the environment than legacy long-chain PFAS.

C6 are supported by the US EPA PFOA Stewardship
Program®*' under which all fluorochemical manufacturers
voluntarily transitioned away from C8s to more benign C6
PFAS between 2010 and 2015. €6 short-chain PFAS
chemicals meet the stringent PFOA restriction legislation
passed by European Union (EU REACH legislation
2017/1000 — June 2017)*. All leading foam
manufacturers have also transitioned their foam
formulations to use only high purity C6 PFAS ingredients
since 2016%,

This evidence confirms Myth 2 is correct.

1. OpE: “Myth: Up to three to four times | This is misquoted, misleading and incorrect.

more fluorine-free foam is .Normally 2-3 times more F3 is required on large volatile
Sec. 1.4, required compared to a fuel fires, and the evidence does not relate to a single
p22 fluorinated foam.” incident®63.71-74,79,36,37,316
“Myth 3” Ted Schaefer’s own 2008 F3 research®’*2 confirms

Reality: False — examination of “Under laboratory conditions, with a foam blanket 1-2
the single incident behind this cm deep, best-performing FfreeF formulation (RF6)

claim finds that the concentrate | provides about 30% of the durability of an AFFF for
application rates were almost protection against evaporation of low-flashpoint
identical.” flammable liquids.” F3 collapses 3 times faster on
heptane/Avgas spills than AFFF, using 3 times more F3. UL
162.has.different.category.for.F3's.requiringa-highe
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application rate®, nearly 3x more foam to extinguish
and few listings. UL 162 needed 3x more F3 to extinguish
at 7.5:1. but same F3 failed at 4.4:1, compared to C6 AFFF
passed at both similar expansions with 1/3™ the foam
quantity.

Also evidenced by the recent 30Aug 2018 Footscray
chemical factory fire in Melbourne Australia, which
reportedly took 17 hours to gain control®® and around 6
days to completely extinguish,* only used PFAS free
foam agents?, ... all that time it was belching toxic smoke
and excessive firewater runoff into the local river -
including 16 times recreational water levels of PFAS
detected from EPA sampling data®, presumably as
breakdown products of the fire, killing over a tonne of fish
and other wildlife causing a local environmental
disaster?!

Footscray Chemical Fire, Melbourne, VIC — 31Aug2018

55 million litres of contaminated runoff water had been
pumped out of the creek by 3™ day*®, into chemical waste
facilities and WWTPs. This rose to approximately 70
million litres of water and 170 cubic metres of
contaminated sediment removed from the creek by 24t
Sept 20184

Victoria's chief environmental scientist Dr Andrea
Hinwood said the incident was "probably as bad as it
could be" and the chemicals from the fire have had a
"massive” impact on the system. "We've had more than
2,000 fish killed," she said'*’.

See Appendix V para 4, p59 which contradicts this
“reality” stating “The poorer performance of F3 in this
case can be overcome with a higher application rate.”

By contrast, a major UK chemical fire was controlled in 2
hours and extinguished in 4 hrs using fluorinated AR-
FFEP~".

The UK Environment Agency also concluded in 201473

“foam buyers primary concern should be which foam is
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the most effective at putting out the fire. All firewater
runoff and all foams present a pollution hazard.”

This evidence confirms Myth 3 is correct.

3. Fp:

Sect. 1.4,
p22
“Myth 4”

Myth: Fluorine-free foams do
not work at higher-than-normal
ambient temperatures on hot
fuel.

Reality: A leading brand of
fluorine-free foam has been
shown to work at elevated
temperatures, with very high
vapour pressure fuels at both
high fuel and ambient
temperature (28-29°C as well as
36°C) - most importantly the test
application rates were
significantly lower than the
minimum use rates allowed by
industry.”

Misleading
No-one is suggesting F3s do not work at “higher than

normal ambient temperatures” (although that is also
probably the case). It is proven they sometimes do not
even work at normal ambient temperatures for summer
around most of the world... ie 232°C51%3,

Why did o plonned 2016 Solberg F3 demo of ICAD level B
fire test get substituted lost minute by o U8 AFFF in 32°C
humid Singaporean conditions®? Solberg explained
because “too many environmental factors were not
under our control to do F3.” Reportedly the same fire was
unable to be extinguished twice using F3 the day before
in 32°C conditions, and even caught the fuel separator
alight indicating virtually no fire control.C6 AFFF
provided progressive control and extinction without edge
flickers, despite humid 32°C conditions.

SCAC Leval 8 Fire post demo in Singapre, 2088,

Demos can be cancelled, real emergencies cannot. Three
weeks earlier a major Boeing 777 engine fire at
Singapore, was extinguished in 2 mins using fluorinated
AFFF/FFFP prior to safe evacuation of all 241 passengers
and crew onboard!> 3¢,

A disturbing Boeing 777 crash in Dubai 2016 at 48°C,
burnt for 16 hours until the airframe was destroyed®! 3,
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IPEN’s Appendix
1 confirms Dubai
International
Airport as a
major F3 user,
apparently since
2011*%, with
recent fire truck
F3 samples
passing routine laboratory testing, strongly suggesting it
was used in this Aug2016 B777 crash. Why is the finaf
investigation report still not issued to explain this
Firefighting follure - over & years fater?

A single F3 brand may be able to operate at “elevated”
29°C temperatures under certain test conditions — maybe
this contoined 10ppm Fluorine? This does not seem to
represent most F3s, and the evidence presented does
not translate to fast, effective and reliable fire control
and extinguishment under elevated emergency fire
conditions’® > 18 Where is evidence of F3 major
Firefighting copobility or refiabiiity on large volatile fuel!

Fires, in the public Jompin?

On the evidence presented it seems that Mvth 4 is
probably correct.

% Fp: Myth: Fluorine-free foams Misleading.
cannot be used for vapour It is possible F3s could be effective at vapour suppression
Sect. 1.4, | Suppression of chemically of Ammonia when aided by CAFS {Compressed air Foam
p22 reactive liquids/vapours such as | System) technology (as AR-AFFFs could similarly benefit),
“Myth 5” | ammonia. but when compared unaided by CAFS, F3 may be less
effective than unaided AR-AFFF in this regard. Lastfire
Reality: A commercially testing (Oct. 2017) confirmed “CAFS was shown to be
available fluorine-free foam much more forgiving of foam quality”’>’® effectively
applied using CAFS technology levelling fire performance between F3 and C6 AFFFs.
as a low expansion foam is However, it is likely to be difficult to deploy sufficient
capable of providing efficient CAFS equipment and compressors to facilitate effective
ammonia suppression when CAFS delivery for large ammonia spills (or other major
compared to other AFFF fires) in any emergency.
products on the market with
negligible loss of ammonia from | On the evidence presented it seems that Myth 5 is
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3, Fpe “Myth: Modern purer C6 Misleading and
fluorotelomer based foams are factually incorrect.
Sect. 1.4, | direct drop-in replacements for | Leading C6

p23 the older generation C6/C8 fluorotelomer based
“Myth 6” | fluorotelomer foams. foams have been
demonstrated to be
Reality: C6 are not absolute drop-in replacements
“drop-in” replacements. for older generation
..currently there are no known C6/C8 foams. Some
approvals available for the leading high purity C6
newer C6 products to be used for | agents have contained
sub-surface injection on large 95-97% <C6 content
storage tanks.” since 1981, a few even 50% C6 since 1970’5,

Comparative testing between 3M C8 MilF spec approved
foam agents and high purity C6 agents showed the C6
agents were able to pass all MilF Spec tests with 40%
lower Fluorine content than the 3M €8 product*™, back
in 1981.

These high purity C6 AFFF agents have been consistently,
effectively and reliably in use with the US Military since
the 1980’s. C6 fluorosurfactants >99% C6 have been
available to foam manufacturers since 2010°°, and
many exhibit equivalent and in some cases superior fire
performance, as evidenced by some UL polar solvent
listings'®L. Since C6 foam agents have vapour sealing and
fuel shedding additives providing such similar fire
performance as legacy C8 foam agents, there is no
evidence to suggest they would not be equally suitable
for sub-surface injection. Clearly F3 agents without these
critical vapour sealing or fuel shedding additives are
unsuitable for sub-surface injection, and are likely to
require significant system design changes to fixed foam
systems and their proportioning devices, to
accommodate likely higher foam applications rates,
particularly on large volatile fuel fires and fuel storage
areas.

This evidence confirms Myth 6 is correct.

g Oithe “Myth: Modern fluorotelomer Misleading and incorrect.
foams are “PFOS and PFOA
Sect. 1.4, |free”. PFOS and PFHxS are only derived from the

p23 ElectroChemical Fluorination{ECF) process®21%,
“Myth 77 | Reality: Largely irrelevant
marketing claim — PFOS is a
legacy compound; current
fluorotelomer foams cannot

L COREQINPRD565:0-CORSEGUEnt
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of the telomerisation pathway
used for chemical synthesis. Free
PFOA has not been used in
foams for decades, however,
200- 600 PFOA precursors and
related homologues are
common in formulations or as
later transformation products...”

Fluoretetomesr and BECF Products © Diffsrsnt Chemislry

Fluorotelomers  (Fluomtelomers) ECF wmiectoaChenical Fluotnation)
CF=CF, {TFE} HCH, ), SH
FIGE ) Perflucroaliyt Indide FIGF,) S e FICF ), 50, X
n=B9.18,12. aven LPROS n=8:
[ PFH SR« 6
PFBS n=4

FICF 30 O Fluoretetomey lodide

§ FOF,, 08,014,800 FT Sultonate |
- AFFF Surfaciants

F{OP,LCHDHOH
1 Fluorotelomer Alcohol

FICF ) B CGNEICH,CH,OH

[ Parfluorealkyt sulfonamigo sthanol

Fluorotelomer foams do not contain or breakdown to
PFOS. PFOA is a breakdown product of long-chain
fluorotelomers and ECF process only, not high purity C6
short-chain fluorosurfactants. High purity short-chain
<C6 fluorotelomer foams contain unintentional minute
impurity traces of PFOA (few ppb) from the
manufacturing process, but recognized and accepted by
US EPA, and European Chemicals Agency. EU REACH
Legislation 2017/1000 (June 2017)*" effective from July
2020, specifically accepts C6 firefighting foam PFOA
impurity levels of 25ppb of PFOA, its salts and 1,000ppb
for 1 or a combination of PFOA related substances.
Firefighting foams already in use (C8 fluorotelomer
based) are exempted from this restriction in EU. C6 PFAS
cannot breakdown to longer C7 chain-length PFAS (ie
PFOA). It normally requires considerable energy under
manufacturing processes to build longer PFAS chains.

This evidence confirms Myth 7 is correct.

% Epe “Myth: Fluorine-free foam Misleading.
cannot be used with non- Regarding the UL Sprinkler test, the nozzle pressure is so

Sect. 1.4, | aspirated orin sprinkler systems. | low it permits gentle not forceful application as an

p24 unintended consequence®®. Forceful application is

“Myth 8” | Reality: Certain F3 products expected and required for any product to be effective
have been approved under and research shows F3s struggle with forceful application
UL162 for Type Illl non-aspirated | onto volatile fuels. (see section 1.3 above).
sprinkler applications at the Regarding QFES | have no doubt this is true, however it is
same concentrations and flow well appreciated that Fire and Rescue Services the world
rates as AFFF; Queensland Fire & | over apply foam through standard non-aspirating nozzles
Emergency Service (QFES) has onto small fires, at application rates usually delivering
routinely used F3 foam with a massive over-kill, often in the 10-20L/min/m? of fire area.
non-aspirating standard nozzle They are also able to direct the non-aspirated spray onto
and 50mm hose since 2003.” the ground ahead of the flame front, to remove the

impact velocity, create an aspirated foam blanket gently
iticio goigt ffe i
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gentle low expansion foam blanket. This flexibility is not
available to any fixed non-aspirated foam spray
systems. Frequently pre-engineered vehicle foam spray
systems designed and tested to AS5062:2016'* have to
be completely re-engineered when changing from an
existing AFFF to a new F3 agent!%, Existing non-
aspirated nozzles are often ineffective with F3 and need
changing to aspirated nozzles; application rates with F3
often require increasing; cylinder volumes may need
increasing to accommodate extended duration of F3,
required to extinguish the prescribed fire area; pipe
diameters may change to permit higher flows and
pressures to be used to make the system work using
F31% Increased viscosity and pre-mix stability issues with
F3s, frequently make reliable mixing of foam into the
water to form a stable solution problematic.

This evidence confirms Myth 8 is probably correct.

3 FDe “Myth: Fluorine-free foams Factually Incorrect.
suffer from fuel-pickup Scientific research confirms F3s suffer fuel pick up
Sect. 1.4, |compared to AFFF with poor problems, contributing to poor burn-back
p24 burn-back resistance. resistance’%313282 and nothing has changed recently? So
“Myth 9” how can this no longer be true? These unique fuel
Reality: No longer true — foams | shedding and vapour sealing benefits only derive from
need to be selected for purpose; | fluorochemicals in foams3+3282 which explains why
there are now products on the fluorinated foams generally outperform F3s, particularly
market comparable to high on large volatile fuel fires, where forceful application and
quality AFFFEs that have an fuel in-depth occur. See Appendix V, p59 para 5
EN1568 1A/1A rating.” confirming At low opplication rates {opgrosimately 4
{min/m2}, o “gentle” F3 applicotion is recommended
due the known “fuel pickup” effect.” How can this
suddeniy be contradicted in the next but 1 sentence?..,
At high applicotion rotes (> 4.5 I/min/m2 }, this effect
Becomes irrelevant.” 1t doesn’t make sense! Fuel pick up
and poor vapour sealing are still shown as important
weaknesses of F3 agents on volatile fuels, particularly
when applied forcefully, but significant differences are
still evident when AR-F3 is applied more gently on a polar
solvent EN1568-4 fire test comparison with C6 AR-
AFFF*, ..
Regarding F3 1A/1A EN rating, see Sect. 1.3 p20 and Myth
1 above.
This evidence confirms Myth 9 is correct.
3. kP “Myth: Necessary application Misleading and factually incorrect.
rates are much higher for F3 As already explained ICAO has diluted its fire test
Sect. 1.4, |foams. criteria doubling the extinction time from 60secs to
p24 120secs in 2014**, allowing F3 to pass, when previously

“Myth 10”

=Reality: No differences:ft

E3sfailedii.Scientificresearch-conficms highe
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EN1568, IMO, ICAO, LASTFIRE,
AS5062 vehicles. Plus the
potential for far LESS generation
of firewater with F3.”

application rates for F3 are frequently required including
Schaefer’s 2008 research'’, also independently confirmed
by Hinnant at US Naval Research Labs in 2015%, and UL
162 standard for fire testing®.

Comparative UL Fire Testing Sweden 2016: Effects of Foam Expansion-F3 v C6 AFFF

Foam Tyie

Espansion Ratie
Spplication rate
Appslication time
fersinn g}
BOY, contrint thne
{minsec)
Extinction time
{mi

Buirnidx
resistance

Litres foam usad
B% coptrol
LITREY foam

bussiiel: Eatinetion

Cisseresy: Swadtsh Resporch ma

Source: Ottesen i-0, & JonssonJ-E, 2017 - AF|
and Outlock, JOIFF Catalyst p7-8, iss3, Juil7, 5l

Sweden 2016 comparative testing (above) confirmed F3
typically requires twice as much foam concentrate to
extinguish the UL 162 fire test requiring a higher
application rate delivered for longer®, but delivering
22% slower extinction time than C6 AFFF - and this was at
7.5:1 expansion ratio. A repeat UL162 test at the lower
expansion ratio of 4.4:1 similarly doubled the foam
concentrate required, but extinction was 52% slower.
Hard evidence confirms F3 does not have “potential for
less generation of firewater”*>*** |n fact it is likely to
generate significantly more run-off, plus significantly
increased risk of containment overflows sending this
polluting firewater runoff into the environment®> %9,

This evidence confirms Myth 10 is correct.

3. Fp:

Sect. 1.4,
p24
“Myth 11”7

Myth: F3 products do not throw
as far and cannot be used on
deep tank fires.

Reality: Can be solved by

operational practice and modern
delivery technology such as CAFS
(compressed air foam systems).”

Misleading.

F3s can throw further using CAFS, as do other foam
types, but unaided through standard identical non-
aspirated foam nozzles AFFF is likely to throw further, as
the fluorochemicals will hold the stream together
better®,

CAFS is also more forgiving of F3 foam quality’>’®, but
operational use of CAFS outside Fire and Emergency
Service use for small fires, is likely to require costly large
air compressors, and make already difficult logistics
even harder to deploy effectively and reliably. it is also

difficult to envisage the costly modifications to fixed
foam systems, being suitably robust and reliable.
Historically several UK Brigades experienced CAFS as
difficult to reliably produce the correct foam fluidity they
needed and reverted to standard non-CAFs on their
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This evidence confirms that Myth 11 is correct.

1. OpE:

Fredericia
Port Fire,
Denmark,
p24

The fluorine-free foam blanket
has the same durability and
burn-back time as AFFF. When it
comes to the extinguishing
capability of the fluorine-free
foam, there are no differences
compared to the old [AFFF]. It
works exactly in the same way.”

| “a thick layer of pam oil, water and foam'”’.” A

Misleading and incorrect.

See Myths 9, 1,2,& 3 above which correct this
statement.

In this particular Fredericia incident in Denmarki®®1%/ the
differences may have been less marked simply because it
seems no significant volume of volatile fuel was
involved, the fuel was only Palm Qil, not classified as a
flammable liquid, just a combustible liquid with a very
high 162°C flashpoint. Fine water sprays normally
extinguish this product, so it is questionable whether F3
was even necessary'®. Ironically Palm Qil has even been
used as a base for a firefighting foam agents. Interestingly
press coverage focused on the environmental disaster®
when reportedly “12,000 tonnes fertiliser and 2,266
tonnes palm oil were released into the harbour - possibly
the biggest environmental catastrophe in Denmark.”

DNF senior adviser Lisbet Ogstrup told Metroxpress. “In
general, monitoring and emergency responses must be
dramatically improved.” According to Ogstrup, the
disaster in February “spilled as much fertiliser into the
waters around Fredericia as would normally be seen in
an entire year. There is a risk of severe oxygen depletion
in an areq that is already hard hit by pollutants,” she
said*®, A parliamentary majority wanted stricter rules
and an explanation from the environmental minister. The
Associated Danish Ports authority said more than 100
people had been deployed in clean-up efforts to remove
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statement said “o large amount of oif and fertiliser had to
be cleared from buildings, gquays and roads”.

Somehow IPEN seems to regard this environmental
disaster as an F3 success, when F3 wasn’t strictly
required, 5o unnecessarily added to the BOD loading
problem in the harbour?

This has similarities with another environmental disaster
where F3 was used at a recent Footscray chemical fire in
Melbourne Australia®™™ 332, See Myths 1& 3 above.

3. Fp:

Sect. 1.4,
p25
“Myth 12”7

“Myth: Pure (6 firefighting
foams have been around since
the early 1980s.

Reality: Pure C6 foams have
suffered significant performance
problems. High-purity C6
fluorotelomer feedstocks were
available as early as the early
1980s but pure C6 formulations
have only made it to the market
for Class B foams with the
appropriate approvals in the last
5-6 years. So-called earlier “C6”
foams were “C6-based” meaning
they had C6 fluorotelomers as a
significant component but
depended on augmentation by
significant amounts (as high as
35-40%) of C8 and higher chain
lengths present to achieve the
required performance.”

Incorrect.

This “Myth” is factually correct.

A specific high purity 95-97% C6 AFFF (Ansulite) was
Qualified under MilF Spec in 1982 and used extensively
and effectively alongside other MilF Spec Qualified
products for decades®* %%, |t had 40% lower
Fluorochemical levels than 3M Lightwater C8 product,
but was equally effective®*?% _see also Myth 6 above.

This evidence confirms that Myth 12 is correct.

3. FP:

Sect. 1.4,
p25
“Myth 13”7

Review: Corrections to IPEN F3 Position Paper

“Myth: F3 foams cannot be used
for fires involving 3D-structures,
running pool fires, vertical
dripping fires.

Reality: Experience in the
disaster control industry has
shown that there are high
qguality F3 products available
which are perfectly capable of
being used for running pool fires
as well as large three-
dimensional structure fires,
especially on vertical surfaces,

for example in process plant

Misleading.
Most leading firefighting foams can deal with 2D running

fuel fires'**, It is widely accepted that normally aspirated
firefighting foams of all types (fluorinated and fluorine
free) are not well suited to 3D*™® — pressure fed fires
(unless a dual agent response with dry chemical powder
is initiated).

Any foam type is likely to require additional assistance
from dry chemical powder'“, possibly with CAFS foam, to
stand any realistic chance of being successfulin
efficiently extinguishing such complex 3-D fires.

This evidence confirms that Myth 13 is correct.
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where film formation is not
useful.”

3, FP:

Sect. 1.4,
p25
“Myth 14”7

“Myth: Fluorine-free foams have
poor burn-back resistance
compared to AFFFs.

Reality: Even early published
data with a first-generation 3M
RF6 fluorine-free foam showed
that burn-back resistance and
extinction performance were
completely comparable to PFOS-
containing AFFF under the
conditions of an ICAO Level B
test protocol, both types of foam
satisfving the requirements ”

Misleading and incorrect.

Extensive comparative fire testing in UK 2013%" Spain®®,
Sweden®’, Denmark ¥, confirmed C6 AFFF provided 4
times longer burnback on Jet Al fuel during
comparative ICAO Level B fire tests, than F3 with 3 times
faster extinction.

Comparison sununary over 80 fire tests of Five F3s v Five AFFFs. All 208
AFFES PASS ALL fued fire trsts at .58 minfm? as shown below.
{134 = 08y 285~ C83f

AFFF
3 4 5§

%ifesthmE Ly 1z

Suodecry o fo iy Z0IE.

None of the five different F3 agents tested in Spain was
able to pass the test at 2.5L/min/m2 on Jet Al. Why not?
When this is the opplication rote for ICAQ Level B
certification?

C6 AR-AFFF compared with AR-F3 on EN1568 pt 4 Polar
Solvent fire test, confirmed the AR-F3 failed the
burnback test after just 58secs (5 mins to pass). AR-F3
also extinguished the fire in 4mins 18 secs failing the
test (3 mins to pass). The C6 AR-AFFF extinguished the
fire 3 times faster, using only half the foam volume of AR-
F3. It also lasted 11 times longer in the burnback test,
easily passing both test elements®>¢!, Watch it all on the
video: www.youtube.com/watch?v=3MG2fogNfdQ

It is unclear what reference is intended, as relevance of
ref 4 (PFAA uptake in lettuce) has questionable relevance
to a foam’s burnback capability. See also Myth1 above
and watch www.voutube.com/watch?v=lulRU-HudSU

This evidence confirms Myth 14 is correct.
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3, Fp:

Sect. 1.4,
p25
“Myth 15”7

“Myth: F3 foams do not have
the same long drainage times as
AFFFs.

Reality: False. Comparisons
carried out by Williams et al
(2011), working for the US
Department of the Navy Naval
Research Laboratory (NRL),
compared a re-healing foam
with two AFFFs and found that
the drainage times for the
fluorine-free product far
exceeded those of the AFFFs.”

Misleading.
Drainage time alone is not a reliable indicator of

firefighting performance, or burnback resistance of the
fire. AFFFs usually have significantly faster drain times
than F3s, but superior extinguishment times and
burnback resistance, particularly on volatile fuels like
gasoline®*>%#-%-The 2011 Williams paper referenced!®*
confirms F3 drainage time approx. double AFFF, but
burnback was 20% less effective on volatile fuel
(gasoline).

Comparison AFFF v F3 fire extinguishment times on different fuels

Table H1: Fire Qut Thne 65}
Fogun
Fud Facl Sm‘fﬂ“ﬁ . | Wational Type 6 | Buvkeve Fyped | RF-6 (Type 63
Tension (dynesion) N T ¢
. I R fraenine
bso- 1.7 2,38 (oo fly | 0o TR Loy v e
oriaae filmy
o 23,74 (marpingd ek e g
Heptang $LixH L A {film) 43 (oo fim)
Hinwngd
MOH 236 =
Y T DO
Crasoline 23 - imf;? o ' mflu, 33,41 {no film}
RG] CRECCIOE}

Source: Williams B, Murray T, Butterworth C, Burger Z, Sheinston R, Fleming J,
Whitehurst C, Farley J, 2011 - Extinguishment and Burnback Tests of Fluorinated
and Fluorine-free Firefighting Foams with and without Film Formation
www.nfpa.org/~/media/ffiles/news-and-
research/.../supdetliwilliamspaper.pdf?la=en

Hinnant’s research®>*%*%’ shows even unignited
heptane at 50°C dramatically attacks a well formed F3
blanket in 3 minutes, compared to AFFF which resists
attack for 35 mins — 11 times longer.
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AFFF being 90% more effective than F3s. Both foams
lasted over 1 hour on water®. See also Myth 1 above.

3. FP: “Myth: Fluorine-free foams have | Misleading and incorrect.
inferior vapour suppression There is much evidence to verify this “myth” is

Sect. 1.4, | performance under operational | correct’®3%3% A combined problem faces F3 agents -

p26 conditions. delivering slower fire control/extinction (which maintains

“Myth 16” | Reality: A claim apparently danger to life safety for longer) and poor resistance to re-
seized upon from a single ignition, by comparing F3s with AFFFs on the same test
academic paper describing very | www.youtube.com/watch?v=3MG2fogNfdQ. Life safety is
small-scale flux chamber tests placed at increased danger of re-ignition and escalation at
under artificial laboratory any time, even when the fire seems out. F3 cannot be
conditions.” relied upon to prevent sudden and unpredictable re-

ignition and re-involvement of the fire, which places life
safety at unnecessarily increased danger.

Ted Schaefer an author of this IPEN report even
confirmed in his own 2007 F3 research*'that “the
application frequency of RF6 needs to be increased by
two-three times in comparison to the application
frequency of AFFF.”

In his 2008 F3 research?’ he further confirms “Under
laboratory conditions, with a foam blanket 1-2 cm deep,
best-performing FfreeF formulation (RF6) provides about
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30% of the durability of an AFFF for protection against
evaporation of low-flashpoint flammable liquids. We
also note in the results the significant differences among
FfreeF with almost no sealability of AVGAS vapours
offered by the two other formulations.” Hinnant®?,
Jho®**2and Angus Fire®® independently confirm these
findings with their work plus Ottesen 2017, Castro 2016,
Resource Protection Int’l 2012%%_ See also Myths 3,9,
Fredericia Port, Denmark, 14 &15 above.

This evidence confirms that Myth 16 is correct.

5, L/%: “Myth: Safety Data Sheets CORRECT.
(SDSs) provide sufficient There is a disturbing trend for foam manufacturers to
Sect. 1.4, | information for an end-user to somehow expect ecological information on key
p26 carry out a suitable and ingredients to be an adequate substitution for testing
“Myth 177 | sufficient assessment on the specific mixture being provided ie. the specific
of environmental risk (SSAER) foam concentrate. Why? Fluorinated and fluorine free
especially for fluorinated foams. | manufacturers are equally lacking in this regard. BUT...in
addition we also find disturbingly that some
Reality: SDS are mostly manufacturers are not providing any product SDS on
inadequate to misleading. With their website without declaring who they are as
a very few notable exceptions, availability is “upon request”, which is unacceptable.
manufacturers’ SDS are Latest SDS with ecological information on all foam
inadequate as source material products should be available 24/7 on all manufacturers
for the end-user to carry out an websites, to facilitate any responders to a foam usage
SSAER (Suitable and Sufficient or spillage incident help minimize the adverse impacts
Assessment of Environmental immediately - irrespective of whether they be fire,
Risk) or for incident responders police, ambulance, regulators, water Cos, or members of
to assess and put in place the public, as it could help to save lives of casualties,
appropriate measures.” rivers or wildlife. To do so they need immediate and
transparent access at all times globally. ... What is there
to hide? . Why is this not mondated?
B.L/S: “Myth: Published approvals for | Misleading and incorrect.
some fluorine-free foams do not | A clear example of an approval that does NOT accurately
Sect. 1.4, | accurately reflect performance. reflect required performance is a 2003 ICAO Level B
p27 Reality: Marketing desperation. | acceptance certificate, issued by a well-respected agency
“Myth 18” | All foams are required to be for an F3 product tested under ambient temperature
independently tested and conditions of 0°C and fuel/foam solution temperatures
certified on the basis of product | of 5°C**, well below ICAO acceptance criteria'®.
sampled from an unopened as-
sold container. This
lies.to AEEE J/EP/EEEP as
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much as to F3.

End users should satisfy
themselves as to the bona fides
of the supplier and reliability
of any composition and
performance test results.”

Lower ambient temperatures reduce the volatility of the
fuel, while enhancing the stability of the foam blanket
making the test easier to pass. The fire test protocol
clearly states 215°C, so it fails to meet the test

2ET NORRKE VERITAS
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This same
manufactur
er
produced a
claimed
“fuel in-
depth 12.8m dia. F3 tank fire” test in Beaumont Texas,
2013%% Using their own data of 1703L (450gal) fuel usage
over the 128.7m? surface area of the tank, calculated a
fuel depth of just 1.33cm beings used**?, qualifying as a
spill fire (NOT fuel in-depth as implied which exceeds
2.5cm). The high application rate used was
10.3L/min/m?, 2.5 times NFPA 11’s recommended
4.1L/mim/m? for hydrocarbon spills. This Beaumont fire
took over 2 mins to extinguish with overkill forceful
application, when most spill fire tests require extinction
using typically £2.5L/min/m? (eg. ICAQ, UL162, EN1568-
3, MilF Spec). Where is the lorge scale fire testing of Fis
to verify smoll scale test results scole up safely? These
were extensively done with AFFFs and other fluorinated
foams (up to 3,000m?) in 1970s-80s°*5%7% upon which
design standards like NFPA11'** were founded.
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Foam users should NOT have to “satisfy themseives as
to the bona fides of the supplier and reliability of any
composition and performance test results.” These
products are relied upon to save lives and manufacturers
should take pride in them being trustworthy and beyond
reproach. It is the foam manufacturers responsibility to
rovide honest, fair.and representative.i
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seemingly something also sadly missing from this “IPEN
F3 Position Paper”. Surprising from supposed “revered
experts in their field”, who many expected trustworthy!
Misleading claims in this document could be placing
innocent lives at increased and unnecessary risk.

This evidence confirms Myth 18 is correct.

3 FP

Sect. 1.4,

p27

“Myth 19”

“Myth: F3 foams suffer from fuel
pickup and reduced burn-back
caused by the presence of
hydrocarbon surfactants when
used operationally.

Reality: In order to work, all
foams need to be appropriately
applied in terms of the foam
type, equipment used and the
training of the firefighters.

Fuel pickup for any foam is
simply avoided by trained and
competent firefighters as part of
normal application methods by
not using a “plunging jet” foam
stream.”

Misleading.
Hydrocarbon surfactant based foams containing

fluorosurfactant additives do not suffer from fuel pick
up and reduced burnback like F3s, because the
fluorotelomer surfactants enable them to shed fuel and
seal vapours!’3%3282 n |arge volatile fuel fires, it is
normal to help protect firefighter lives by discharging
foam as an aspirated rope from as far away as possible,
while applying the foam as gently as possible by bouncing
off obstructions. Inevitably where fuel pools >25mm,
there will be some mixing with the foam, it cannot be
avoided. These volatile hydrocarbon fuels are attracted
to the bubble structures of hydrocarbon surfactant
foams'**, become entrained in the bubbles which can
cause the F3 foam blanket to burn3v-3285-87,

The USS Forrestal disaster in 1967°*7%, resulted from
fluorine free foam without fuel shedding capabilities
being unable to control a major fire on this aircraft
carrier. 134 people tragically died, 161 were seriously
injured, 21 aircraft destroyed and 40 damaged. AFFFs
were fast-tracked for development following this
disaster, to try and avoid such carnage happening in
future — and it hasn’t since by using high performance
fluorinated foams. Why should we risk putting the dfock
besck ? See also Myths 1,3,5,14 &15.

This evidence confirms that Myth 19 is correct.

3. FP:

Sect. 1.4,

DFW

comparati

“Recent video footage from
comparative tests of an F3 and
an AFFF MIL-Spec product on a
pool fire at Dallas Fort Worth
(DFW) Fire Training Academy

Misleading.
Why is there no confirmation of the fuel used? Itis

widely understood DFW routinely trains with propane
fuel®****, which may behave in a less volatile manner
compared to Jet Al or gasoline. Perfiags it was even o
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ve testing, | shown at the recent LASTFIRE fess volatile version of Kerosene or Envirofuel?, that
p27 para conference in Budapest in would now allow F3 to meet the revised 2014 ICAO Level
2 October 2017 by the DFW Fire B or C fire test protocol®?, but coulyf reduce the evident
Chief Brian McKinney, showed differences between F3 and US MIIF Spec qualified foom
no significant differences in agents on forceful spplication to volatile fuels?
performance between F3 and Presumably it only used freshwoter ond not seowaoter
AFFF. Most notably the testing?
particular F3 foam used gave a
stable foam blanket without re-
ignition even after being
disturbed and being exposed to
a propane torch.”
3 FDe “Disturbing a hot fuel surface CORRECT ...but Misleading.
covered by a foam blanket, What this cdlearly does not point out is the potentiol
Sect. 1.4 whether by inappropriate increased donger to nearby personnel of o sudden
Disturbing | application of a forceful foam or | flashbeack or re-involvement due to lack of fuel shedding
foam water jet, or by other means capability in F3 ogents 223282 plus the unnecessary
blanket such as walking through it, inherent increased risk of more likely incident escalation
issue, p27 | would anyway in general be with attendant threat to adjacent tanks/infrastructure
para 4 considered at best bad fire or neighbouring sites/communities from choosing F3
service practice, at worst usage for such a volatile fuel in-depth application, for
extremely foolish.” which extensive testing and research has shown most
F3’s are not suitable.
Sometimes it is not possible to avoid firefighters standing
in the foam blanket to reach otherwise inaccessible
pockets of burning fuel. Use of F3s puts them at
increased unnecessary risk, when C6 AFFFs are proven
not to expose them to flashbacks and re-ignition. ¥Why
would any responsible emplover seek to do thot?
& Fi “Keeping in mind the massive Important point.
BOD potential of all firefighting ...But fails to recognize potentially serious EXTRA
Sect. 2 foams, even when diluted for environmental damage {(and volumes of fish/seafood
Massive application (1%, 3%, 6%) and killed) by 2-3 times more F3 used in a given volatile fuel
BOD further diluted on entering a fire (and potential overflow into rivers), compared to
potential, | waterway to say 100s of ppm AFFF.
p28 para | (sewage ~300-400 ppm) then
6 normal dissolved oxygen levels More F3 agent, which is also 10x more aquatically toxic
of 6-9 ppm only need to be than AFFF'3334%0 ysed in any incident will risk higher
reduced by o few ppm for fish volumes overflowing and entering rivers and killing
‘kills’ and damage to other biota | more fish, as evidenced by recent Footscray fire>> 3
to be inevitable (see scale 39,124-125 and Fredericia port fire in Denmark 20167397,
below).” See Appendix V, para 9, p60 “Depending on the
formulation, F3 application might result in a higher
biological oxygen demand (BOD) and chemical oxygen
demand (COD).” ...particularly when more foam agent is
needed to control the fire with increasing volumes used
and increasing risk of containment overflows.
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7. FoF:

Sect. 2
Solvent
free F3s,
p30 para
3

The development of solvent-
free (SF) firefighting foams — see
Appendices (Thierry Bluteau) -
substantially reduces BOD and
COD, and thus the potential for
imposed oxygen stress on the
receiving environment, by
approximately 40%-60%
compared to standard AFFF or
F3 products.”

Misleading.
1.These solvents referred to as harmful and irritant refer

to neat or 100% solvents, not relatively small
concentrations <20% in a concentrate mixture with a high
water content.

2. Removing solvents may reduce BODs, but whot
eroding effect does it hove on F3’s firefighting
performonee and foom blanket burnbock resistocne?
Also F3 concentrate stobility during long-term storage?

Removing solvents to reduce oxygen stress by 40-60% as
claimed, is dependent on equivalent volume of foam
agent being used as AFFF, for a given sized fire. Evidence
confirms F3s need 2-3 times more on volatile fuel

fires' /20798182338 There s no clear evidence o suggest
these solvent free F3z are 2-3 times better thon most
existing F3 agenis in fire performance on volatile fuels?
One might expect the reverse. All this achieves is at best
a similar BOD performance to C6 AFFFs, since current
evidence suggests 2-3 times more solvent free F3 will
st be requiredt 0798810 pamnared to AFFF agents?

3.If these solvent free F3s are so “environmentally
benign”, why are we shown no comparative aguatic
toxicity doto or fire performance doto to volidate thelr
future considerotion us leoding F3 ogents? Why oid we
not see them submitted for the 2017 Lastfire testing
grogram and doing well agoinst other F3 agents?

Exposure Types in General

* Anabs Bhestdonn 08 By of Seaad
were sthunty

Bt veuven e 10 Paioant

= Bloriality sadpoion ey L0

4 G heeies Eeeiens masen £8 B8 Bt

Misleading.
What this does not explain is that acute aguatic toxicity

of F3 agents could kill all of a specific organism species
by its acute toxicity before any Chronic toxicity effects
because they are already dead! Chronic toxicity
becomes academic — where will they recover from?
Analytical data confirms F3s typically 10-25x more toxic (L
for L of concentrate) than AFFFs (but sometimes up to
200x more toxic than FFFPs for example)®333420 F3¢
may often require 2-3 times more agent to extinguish a
given size fire than AFFFs3%-323478.8285-87,115116 ' making it
potentially 20-75x more toxic to organisms in a receiving
water body, which could wipe out all fish (or specific
organisms) in that lake or river or aquaculture farm in the
short-term® 545> also potentially creating very long term
chronic effects- because they all died quickly at the acute |
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stage and there are no larval stages or eggs left, from
which the population could potentially make some
recovery. How is that any “benefit” to the fish/other
organisms/ effective functioning of the ecosystem? See

also Myths 2 & 3 above.

&L “The Precautionary Principle ... Correct.

places particular obligations on ..But fails to adequately consider the foam user’s Duty
Sect. 3.1 users, manufacturers and of Care to protect life safety, prevent unnecessary
Precautio | regulators in terms of the damage, community disruption and/or destruction of
nary product content, allowable uses, | other nearby properties through preventable escalation.
Principle, | management considerations and | This similarly requires a precautionary approach. The
p31 decision making that are precautionary principle should also protect the

pertinent to any potential for environment from excessive use of strong detergents

adverse impacts, especially in (F3s) which can cause very high BODs and suffocate all

the long term.” life in waterways, bays or lakes. It should also be

proportional to the risk (following a risk assessment) and
since the Australian Department of Health’s PFAS Expert
Panel report in May 2018 has concluded® “There is no
current evidence that supports a large impact on an
individual’s health.” ...and “In particular, there is no
current evidence that suggests an increase in overall
cancer risk.”. This position paper and historical
considerations like the Queensland firefighting foam
policy>®, South Australian PFAS foam ban®", are likely to
have taken a significantly over-precautionary approach
due to the overly high uncertainty factors built into those
policy positions. These Department of Health report®
and NICNAS human health findings** on human heaith
also closely coincide with the broad conclusions of the
June 2018 US ATSDR Draft Toxicological Profile for
PFAS™ (see p5-6 Human effects), confirming these
chemicals are not as harmful as many first assumed, so
previous uncertainty factors should be wound back
accordingly.
Significant test research verifies that F3s are not
generally considered adequate or acceptable for large
volatile fuel fires in most Major Hazard Facilities (MHFs),
because of their lack of fuel shedding and vapour sealing
capability??#4:30-32,34.354L4546 Thjg places unnecessary
increased life safety, sudden flashback and incident
escalation risks on MHFs, including life safety of
contractors, emergency responders on site, the general
public, surrounding sites and the local community*~
4354445 Usually these MHFs have adequate fixed foam
systems and containment areas designed to operate
successfully with fluorinated foam agents in a fire
emergency. They should be permitted to continue use of
more environmentally benign high purity <C6 foam
wAgenoy;dd SR
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and US Washington State legislation permit?##43543.45,
Larger scale comparative testing seems not to have been
conducted for F3s as was the case in the 1970’s & 80's for
fluorinated foams like AFFFs and FPs****"?to validate the
small scale testing at very large scale with fire areas of
several thousand m?. Large scale incidents also confirmed
the total unsuitability of F3 agents at large scale 774,

All foam usage in fire emergencies should be required to
be contained, collected and analysed prior to remedial
treatment and appropriate disposal (irrespective of
foam type being used)*®~°, as the firewater runoff
generally contains PFAS from the fire (as the recent
Footscray chemical factory fire has shown)*>**%% and is
considered more hazardous than the foam agent being
used, particularly if the incident is quickly controlled
and extinguished with minimal use of foam and water
resources, as supported by UK’s Environment Agency™’
and Washington State legislation®*%4 See also Myths 1 &
3 above.

3 e “In order to appreciate the very Misleading.
considerable volume of foam Why /s this not referenced to any specific
Sect. 4, solution and cooling water Stondord/requirement? ... The numbers quoted assume
volumes | required to control or extinguish | a fluorinated foam is being used*'*1%77, NOT an F3,
of foam a single large tank fire it is which is unproven and unlikely to control such a large
for a tank | necessary to be aware that fire. Such large 80m dia. tanks are normally only used for
fire, p33 an 80-metre diameter storage hydrocarbon fuel storage, so normally a 6% foam would
para 5 tank with a surface-area of not be required***. 3% foams are usual for hydrocarbon
5,000 m2 would require: fuel storage tanks, or 1x3% AR-AFFFsi*120:48 A 3x6% AR-
e nearly 70,000 litres of foam AFFF would only be used at 6% on much smaller polar
applied per minute solvent or 210% Ethanol in gasoline fuel tanks. 3% AR-
e g total of at least 4,000,000 AFFF foam concentrate used through monitors would
litres of foam require around 60,000L/min application onto a 5,000m?
e yse of ~250 tons (250,000 L) of | tank fuel surface, requiring 5,400,000L foam solution
a 6% foam concentrate over 90 mins, ie: 162,000L 3% concentrate under the
» large quantities of additional recommendations of the EN13565-2:2009 Standard**°. In
cooling water for the tank sides 2001 an 82m dia. (5,281m2 fire area) unleaded gasoline
and pipework.” storage tank in USA (Norco, Orion refinery, Louisiana)
was ignited by lightning”’. The fuel level in the tank was
8.5 metres. It was successfully extinguished in just 65
minutes using AR-AFFF foam concentrate, after the foam
system was correctly set up and began operation. The
tank burned for 12 hours before the foam attack started
(not 2 mins as per Lastfire 11m dia tank test - the largest
ever with F3 - in Oct. 20177%7%).Some tank cooling with
water was commenced during the foam set up period.
This fire was extinguished with AR-AFFF well within the
design parameters of EN13565:2 20089.
Rap@rtscnf t-s:s:s%%s:s:sl:a:ﬁ:g:@:s:s:@&s:@:@:@i:&te?%s:&: £ ﬂltl"ﬂ(g@,Q@Q
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L/min & 15,000 L/min) foam monitors were used. After
fire control was achieved (about 20-25 minutes into the
foam attack) a further 3,785L/min monitor was also used.
The fire was extinguished in 65 minutes. 106,000L 3%
AR-AFFF foam concentrate was used to extinguish the
fire. Another 140,000L of various foams were used to
maintain security until the tank was emptied. Around
25.7 million litres of gasoline was saved’’.

Much of this foam application (which was not destroyed
in the fire) would have been contained in the tank shell
and surrounding bunded areas. Crucially this foam
attack’’ also prevented incident escalation to nearby
tanks, other sites/infrastructure, and was safely and
guickly brought under control, without unnecessary
risks to life safety of firefighters, other personnel or
local communities. It is not expected this could be
achieved by any F3 agent, given their proven vulnerability
to fuel pick-up and poor vapour sealing ability, because
they have no specific additives to address these
problems.

Neither NFPA11%2, nor EN13565-2%%° foam system
standards, make any specific recommendations regarding
“large quantities of cooling water being necessary for
storage tank fires”, so this is misleading. Cooling water
would only normally be used to reduce radiant heat on
close adjacent tanks, or to prevent the tank on fire from
collapsing and releasing its flaming contents into the
bund ...and beyond.

9. ke “Fluoroteiomer production: Misleading and over-simplistic.

Global Market Insights 2016 This Pie- chart fails to address major sectors of
Sect. 4, (firefighting foams 32% in 2015 fluorotelomer use which are growing, ie: Paints,
firefightin with total 26,500 t).” coatings and resins; electronics, communications;
g share of renewable energy; automotive sector, etc. it also fails to
market address other significant fluorinated gases like NOVEC
charts, used in the fire suppression industry. Traditional uses for
end p33 stain repellents in carpets are not mentioned (usually

combined with textiles accounting for around 55-60% of
total fluorochemical market). A large paper sizing seems
not included. A readjustment recognizing these other
important fluorotelomer usage sectors would
substantially reduce firefighting foams importance
(currently over-represented), to a more realistic level of
around 10-12% of total fluorotelomer use, potentially
agreeing with the generally accepted “around 5% of the
total fluorochemicals market”, as confirmed by UNIDO in
2009, Fluorotemomer based Firefighting foam use is
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use for training/system testing and increasing
substitution from F3s. Rising fluorochemical consumption
in refrigerants/air conditioning, aerosol propellants and
foam blowing agents (not mentioned by IPEN either),
expect to further reduce firefighting foam’s overall
contribution to the fluorochemicals sector, probably
falling back to or below this traditionally accepted 5%
levelt12E,

4. El:

Sect. 4,
risk of
PFAS
release
“doesn’t
exist using
F3” p34
paral

“The risk of release of persistent
organic pollutants does not exist
with the use of fluorine-free
foams and release to the
environment where firewater
cannot be fully contained is
tolerable in an emergency. With
fluorine-free foams (F3)
discharge to foul water sewers
or the environment does not
result in long term impacts;
moreover, remediation costs are
minimal or close to zero with
little disruption of or impact

on societal infrastructure.”

Misleading and naive.

Where non-persistent firefighting foam is used in QLD,
Australia, the Management of Firefighting Foam Policy®®
requires “site managers must take all reasonable and
practical measures to adequately manage, contain,
treat or properly dispose of the foam, firewater,
wastewater, runoff from activities or after incidents on
the site such that any unavoidable release to the
environment is not likely to cause significant
environmental harm.” It also defines firewater,
wastewater or run-off as “Any contaminated water
generated where water sprays, jets, mists, deluge,
monitors or foam generators have been used to
extinguish a fire, dilute a contaminant, cool a container
or stockpile, blanket a spill with foam, disperse or
dissolve a gas or vapour release or wash down a
contaminated area. This includes firewater, wastewater
or runoff produced during testing, training,
maintenance, accidental release or an incident whether
or not a fire was involved™.” It is most likely in fire
events that PFAS from other ubiquitous uses within the
fire will contaminate the firewater runoff, even when F3
agents have been used and therefore must be prevented
from entering the environment**33? We also see
airport fire training areas where F3 has been exclusively
in use for 8 years, still having to collect, contain and
remediate all runoff from these fire training areas,
whether F3 or water only is used — even when it rains?, so
such runoff will need to be collected, tested, remediated
and the separated PFAS incinerated®®#¢, This has not
been made clear to potential foam users in this section.
The August 2018 Footscray fire in Melbourne has clearly
demonstrated high PFAS levels detected in Stony Creek
in the runoff from this Chemical factory incident. EPA
VIC confirmed only PFAS-free foams were used in this
incident®“, which reportedly took 17 hours to gain fire
control, and over 5 days to finally extinguish®*3°, PFAS
chemicals were detected at significantly high levels® (16x
recreational water quality acceptance criteria of

<0. 7ug/L sum PFOS/PFHxS) in the runoff from the fire,
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(not firefighting foam) on site. Claiming “The risk of
release of persistent organic pollutants does not exist
with the use of fluorine-free foams” is evidently
misleading and invariably incorrect, even at times
during training®.

This situation appears no different from the likely
requirements had a significantly more effective C6 AR-
AFFF been used?*3>#-% hut with the addition of
minimizing smoke, breakdown products of the fire and
runoff from site, by providing significantly faster fire
control and extinction, without the ensuing
environmental disaster which reportedly killed all life in
Footscray’s Stony Creek*>* and caused an environmental
disaster in Denmark’s Fredericia Port Fire 20169197,

A 1996 major chemical factory fire and explosion in UK
was extinguished in just 4 hours using AR-FFFP fluorinated
foam, despite 134 appliances responding & crews
monitoring for 34hrs on site®®. Another chemical complex,
fuel depots, major port, industrial units and congested
residential areas surrounded this site, but neither
escalation nor severe runoff were reported issues. The
site was safely handed over to the Health and Safety
Executive, within 10 hours of the fire starting®.

4. El: “..contaminated the Greater Misleading and incorrect.

London drinking water aquifer Even during sampling immediately following the
Sect. with PFAS resulting in continuing | Buncefield incident, it was confirmed in the 2006
4.1.2, restrictions on its use now 13 Buncefield Investigation :3rd Progress Report*?* that “The
Buncefield | vears later and for some years to | Drinking Water Inspectorate (DWI) has established an
- come.” advisory level for PFOS in drinking water of no greater
“ contam than 3 micrograms/litre” and “It appears unlikely that a
inated lifetime’s consumption of drinking water containing
aquifer concentrations up to 3 micrograms/litre would harm
still human health. In all cases, the levels at which PFOS has
restricting been detected has been below this advisory level.”
use” p35
para 4
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&, L

Sect.
4.1.4,
“Washingt
on State
legislation
7, p36

8. C/R:

Sect.
4.1.6,
“Waste
foam
disposal”,
p37

“In 2018, Washington State
passed a state-wide ban or strict
controls on products containing
PFAS, including firefighting
foams, effective after a two-year
period of grace.”

“Fluorinated organic compounds
are very difficult to dispose of
given that standard treatment
methods are completely unable
to destroy or capture them and
their indefinite environmental
persistence means they cannot
be left in place to degrade or
stored in situations where they
may escape in the long term”

Misleading.
This suggests Washington State legislation applies to all

PFAS based firefighting foams - everywhere, which is
clearly not the case®* %,

Originally a complete PFAS foam ban was intended®?,
until the House Environment Committee decided to lock
into it further, and sought testimony from F3 industry
experts’>*3. Solberg’s Chief Chemist, Mitch Hubert
confirmed that “...a/though suitable for shallow spill fires,
when F3s plunge below the surface in fuel in-depth fires
it picks up fuel, comes to the surface and actually burns.
..We are actively telling people do not train with
fluorinated foams, use non-fluorinated foams wherever
you can, but maintain the short-chain chemistry AFFFs
and AR-AFFFs that need to be used for critical situations
like airport rescue firefighting and large catastrophic
fuel in-depth fires...” His colleague Frank Bateman (ICL-
Auxquimia) also stated “a whole lot more F3 is needed on
big fires which also has environmental concerns, ... tanks
are extremely difficult without proper use of fluorinated

foams??23,”

Resulting legislation, passed 27March 2018 exempted: oil
refineries, fuel terminals, airports, military applications
& chemical plants from these PFAS foam restrictions®*,
effective from 15t July 2020 - except for training where F3
use is required from 1° July 2018.

Misleading and incorrect.

Current and effective disposal options are available
using Plasma Arc Incineration”® (NSW) or destruction in
cement kiln process (QLD)*’. Other options include
electrochemical oxidation, reduction or sonolytic
destruction. Numerous proven techniques are available
to capture and separate PFAS from soils, surface or
groundwater and firewater runoff*’->%, Technologies
proven at commercial scale include Activated carbon
filtration, ion exchange resins, modified clays,
bioabsorbent granules, ozofractionatively catalyzed
reagent addition (OCRA), nano-filtration and reverse
osmosis* . Any F3 used in fire incidents where run-off
is produced’®*", or on fire training areas where PFAS has
prewously been used (Ieachlng from concrete)2 are
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above. PFAS chemicals are likely to be contained in the
firewater runoff, as breakdown products from most
fires as infrastructural components, as evidenced by the
recent Footscray fire* > — see also section 4, p34
paral & Myth 3 above.

2. SHE:

Sect. 5,
Socio-
economic
costs, p38
para 5

“For example, Queensiand hosts
commercial fisheries to the
annual value about € 280 million
with aquaculture valued at € 66
million and recreational fisheries
valued at about € 47 million. In
Moreton Bay alone, adjacent to
Brisbane, the value of
commercial and recreational
fisheries to Queensland’s
economy is between € 28 million
and € 35 million per year (2012-
14 values).”

Naive and misleading.

it is irresponsible to presume that these economic values
are not also substantially at risk from the use of
increasing volumes of more aquatically toxic F3 agents
likely to be required for a given sized fire, which is more
likely to overflow containment areas than C6
AFFFs'®'%%9 |n so doing, F3 agents would supply
increased BOD levels and aquatic toxicity, quickly
suffocating/poisoning fish and shellfish in sheltered
bays, rivers and estuaries in QLD and elsewhere around
the world where F3 may be used in significant
volumes™ 3> This was recently evidenced in the
Footscray fire®>**%3% where EPA VIC confirmed on 1°
Sept. 2018 that “.. a range of industrial chemical solvents,
detergents and fire soot particles were washed into Stony
Creek. The key chemicals detected were phenol (an
industrial chemical and cleaning product), polyaromatic
hydrocarbons (fire and soot by-products) and a group of
chemicals called BTEX (benzene, toluene, ethylbenzene
and xylene) which are industrial solvents and found in
fuels and oils. The results were very high in Stony Creek
on Thursday [30% Aug.] and would have caused rapid
death of fish and aquatic life in Stony Creek...” “The
chemicals in some cases exceed human health
recreational contact guidelines and so the advice is for
people to avoid contact with the water and not to
consume fish” EPA earlier confirmed “The firefighting
foam used by MFB to combat the factory fire did not
contain PFAS.” 2" Sept EPA further confirmed™®* “With
considerable fish deaths occurring, we’re urging people
again to not eat fish caught in the creek, or 5km north or
south of the outlet into the Yarra River as it could pose a
risk to heath.” EPA has confirmed PFAS was detected in
Stony Creek from firewater runoff at levels 16 times the
recreational water quality level, and by 6! Sept. Friends
of Cruikshank Park confirmed**® “The Creek is effectively
dead at the moment. Our park is a ghost park and this
incident has taken away our oasis.”

It appears similar effects were experienced in Denmark’s
Fredericia Port fire in 20161 See also Sect. 4, p34,
para 1 & Myth 3 above.
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4. El:

Sect. 5
Table 5A,
p38

TARLE BA. SULNARY DF 477

Finooire-iree nateparsistent
PESK prrsistwnt Josms  foams

L adir anire wast
3§ fos e B
@ Yiow i ponds s
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Fosde av prestonent of Hoswsior sod

Confused and incorrect.

Specialised treatment and /or disposal for PFAS firewater
runoff is also likely to be required when F3 agents are
used because of contamination by PFAS in
firewater®>1%%, and fire training ground runoff’ (as
stated in 2" point, which also applies to F3 usage). See
Sect. 4, p34 para 1 above.

Bund overflows are more likely where more F3 agent is
likely to be needed as evidenced by Schaefer’s*//#%11¢,
Jho's*132114128 and Hinnant’s own research®’ — see also
Myths 10 & 14 above. There is no evidence to suggest
“firewater generation can be far less with F3” - the
reverse is proven as evidenced by 2016 UL testing, Dubai
Boeing 777 aircrash®538% recent Footscray fire®>35-39.124-
125 Denmark’s Fredericia port fire 20165 and more.
See also Sect. 1.3 p20, Myths 1 & 3 above.

2. SEH:

Sect. 5
table 5A,
p39

“Potential for reputational
damage for industry sectors
with loss of public confidence
and loss of confidence in
governments that fail to act.”

Misleading.
Such reputational damage is equally possible/likely

using F3s where:

1. people may die unnecessarily due to F3 use*’**
32828587 _where fuel shedding and vapour sealing are
considered critical capabilities (lacking in F3) to protect
life safety at all MHFs, including airports. F3 is not
believed to have been used in any major aircrash where
lives have been “in the balance”, except perhaps Dubai
2016, but passengers and crew miraculously disembarked
before the fire took hold® 38,

2. fires may escalate or re-involve causing extra
unnecessary damage, smoke and runoff due to F3 use -
from delayed control and extinction by F3 agents without

critical fuel shedding or vapour sealing capabilities
fire17?.31,32,81,3-5,36-39,124-126

3. excess firewater runoff may kill tonnes of fish, shell
fish and aquatic life due to F3 use 353639124125 thereby
polluting rivers, potentially unnecessarily harming
valuable aguaculture industries and potentially adversely
affecting human health. The recent Footscray fire*>>%
39,124-126 oives an indication... as does Fredericia Port in
Denmark, 20161%1% See also Sect. 5 p38 para 5, Sect. 4
p34 para 1 & Myth 3 above.

&, L

Section
5.2QLD
Foam
Policy,
p39

wrange of factors when makin

“As the pollution regulator the
Queensland Department of
Environment and Heritage
Protection (now Environment
and Science) was, and is, legally
obliged to undertake a
balanced consideration of a

Correct.

...But key problems and issues have been
overlooked®>°51179.130 ‘including:

1. Claims Life safety is paramount, yet increasingly
convincing evidence F3 delivers inferior performance to
C6 AFFF (not B, not T) ignored.

2. Threat of irreversible damage from fire incident by F3

-

usagenot.considered?®iitiit-anlyadver
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decisions on regulation”

PFAS foam in isolation —assuming F3 has equivalent fire
performance which is not the case.

3. Duty of care for fast, effective, efficient incident
control to save lives, reduce escalation, reduce
smoke/toxins/runoff, community disruption, cleanup
and environmental harm is sidelined®3#32,

4. Creates 2 conflicting regulations — 1st for foams and
2nd for the 95% of other commercial/consumer
fluorochemical uses still disposed of via WWTPs,
biosludge & landfill leachate.... Without addressing all
these crucial issues, the REAL problems with PFAS
cannot be fixed*®313%]

2.5EH:

Sect. 6
Examples
of
transition,
p42

“Industry had a significant
concern that in committing
funds to transition from existing
C8 foam stocks to C6 purity
foams that they may well
ultimately be required to
transition again

to a suitable performing F3 foam
when that becomes available.
For some operators transition
costs were estimated at >S10m
so this would represent a
significant regret spend’.”

Misleading.
Industry also has similar significant “regret spend”

concerns about clean-out and modification of systems to
install F3 agents, only subsequently to find in a major
incident that it fails to work effectively*®*® because it
fails to shed fuel and fails to suppress vapours
adequately, allowing escalation and re-involvement that
may cause unnecessary loss of life, create excessive
overflow of containment areas with firewater runoff
that could seriously kill aquatic life and poison the
environment long term. Surefy, ane major disaster with
foss of life using F3 could reguire replaocement with
groven more effective, efficient and reliable (8
Fuoringted fooms for MHFs - g significant regret spend
for moving to F3? This requires a detailed risk
assessment and verification process to be conducted by

all MHFs before undertaking any rash change to F3 or
C646/18,104,140,146

1. Opk:

Sect. 6.2
Aviation
Rescue
and
Firefightin
g (ARFF)
p44

“Fluorine-free foam has no
operational problems and
performs perfectly in an ARFF
setting.”

Misleading and unproven.

There has been NO major aircraft fire where F3 has
been significantly tested to protect life safety, so fow
con anyone moke this cluim, with ony certainty?
Particularly when the ICAO level B and C fire tests were
significantly diluted (2014)*, allowing poor quality
AFFFs and F3s to pass with 120sec extinction (from 60
secs), Kerosene was added as an optional test fuel
(instead of Jet A1) and NFPA 403:2018°% allows a
response time of 3 minutes (not 2 mins as previously)
and accepts ICAO Level C as somehow “equivalent” to
MilF Spec, without any meaningful justification. The
recent Dubai Boeing 777 aircrash®%*%t where the aircraft
burnt for 16 hours while foam agent was applied
wshould be ralsing alarm bells with most alrport
FireChiefs, ..especiolly when the final report addressing
thizs lack of fire performance hos sHll not heen lssued 2
paseies
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The Fire Services Compliance Manager at London
Heathrow claims in Appendix 3, that F3 has been used
“successfully” at 2 aircraft fires. Investigation shows the
Boeing 787 in July 2013 was a small electrical fire inside
the aircraft while standing unoccupied®*®. A small
amount of foam was used externally (probably without
effect), but the fire was small, internal and extinguished
with halon extinguishers. This could not be considered a
major incident, nor an example of operational
effectiveness of F3’s capability.

An Airbus A321 fire could not be found at London
Heathrow, using UK Government Air Accident
Investigation data, but a May 2013 Airbus A319 small
engine fire was found on landing'*%, where foam was
used by Airport Fire and Rescue Service plus London Fire
Brigade responding {unclear what foam LFB were using).

Airbus A319 small engine fire at London
Heathrow, 24" May 2013 Source: UK
Government Air
Accident investigation
Report 1/2015 on
Airbus A319-131, G-
EUOE, London
Heathrow
https://www.gov.uk/aa
ib-reports/aircraft-
accident-report-1-
2015-airbus-a319-131-
g-euoe-24-may-2013

L

The fire was quickly extinguished prior to safe passenger
evacuation. Whilst this was a significant incident, May
temperatures are quite cool in UK, and it could hardly
be claimed as a major performance success, since only a
small fire in the right engine was involved.

See also Myth 4 above.

1. OpE:

Sect. 7
Concludi
ng
remarks,
p45

“Current fluorine-free or non-
persistent Class B firefighting
(F3) foams are now viable
operational alternatives to
fluorinated AFFF. Quality for
quality F3 and AFFF
concentrates are comparably
priced. Unlike fluorinated AFFFs,
fluorine-free (F3) foams do not
give rise to environmentally
persistent, toxic or bio-

accumulative chemically stable
" dtiet

Misleading and incorrect.

There is no evidence to verify F3s are proven viable
alternatives®V-32 828587136137 for |arge volatile fuel
incidents®*%74 particularly in MHFs where protecting
life safety is paramount, providing reliable fuel shedding
and vapour control is critical, at the low application
rates is dedicated fixed foam systems*®04140,146
particularly on volatile fuels like gasoline or Jet Al and
when forcefully applied to fuel in-depth fires or at high
ambient temperatures®-%3, Where is the large scole fire
test dota? Where ore the operational “successes”?
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permanent environmental
pollution with perfluorinated
POPs; any contamination is short
term and rapidly self-
remediates; clean-up and
remediation costs are negligible
or zero compared to the huge
and ongoing costs associated
with AFFF contamination;...”

gre sfgnificont exomples of lorge-scole tests or
apergtiongl “successes” where these products worked
eauatly effectively, efficiently and refioblv on lorge
volumes of volotile fuels o3 fluoringted foom
concentrotes?

These 2 charts summarise the major differences
between C6 AFFFs and F3 agents in terms of fire
performance'* and environmental impacts4*,

o
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| Boaueiatian By My oy
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Key Factors for MHFs consideration when choosing a
suitable foam:

e Reducing danger to life safety with fast fire
control and extinction through fuel repellency;

e Reducing community disruption by reducing
escalation potential;

e Reducing firewater runoff to collect and contain
with less remediation/treatment/ disposal by
reducing volumes of foam usage, water usage

e Reducing risk of containment overflows;
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generated from the fire as atmospheric and
aquatic polllutants;
e Using NON-Bioacumulative, NON-Toxic agents.

Dinex it meet ol the above crivterio?

.

s <

/,

y PP y
misleading, incorrect and often unsubstantiated

es.
statements, like this main document. Therefore this
section is highlighting only those Appendix claims where
strongly misleading and false claims are being made.

3. FP, Misleading and incorrect.

8.C/R: “..50 fires Fluorosurfactants were developed in the 1960’s but still

can now be effectively have unique fire performance benefits unsurpassed by
Appendix extinguished without the use of | any other technology, including modern F3s.
2, p50 fluorosurfacants which are a Since 2006 there have been very significant

1960’s technology.”

improvements in more environmentally benign short-
chain C6 fluorotelomer surfactants and production
processes, which meet the high-purity requirements of
US EPA PFOA Stewardship program® and the PFOA
restriction legislation of European Commission
Regulation 2017/1000 (June2017)*.

The USS Forrestal disaster in 19677*74, resulted from
fluorine free foam - like modern F3s today - without fuel
shedding capabilities being unable to control a major fire
on this aircraft carrier.

al disaster
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“These water treatment
technologies, struggle with short
chain PFASs as they are not
retained on GAC and break
though much more quickly, so
GAC s not an appropriate

for shorter chain PFAAs. lon
exchange resins can be

applied for removal of long or
short chain PFASs from water
with some being regenerable,
but these techniques are not
yet widely deployed for
treatment of PFASs in impacted
waters.”

134 people tragically died, 161 were seriously injured, 21
aircraft destroyed and 40 damaged. AFFFs were fast-
tracked for further development following this disaster, to
try and avoid such carnage happening in future — and it
hasn’t since, by using these high performance fluorinated
foams. Why should we risk putting the clock bock?

Misleading and incorrect.
It is not “ve ”i”fﬁcult” to remove short-chain PFAS.

2
’

Presented at Ecoforum Australia, 2-4th Oct.2018.

Several commercial scale technologies are available -like
this 25,000L/day Ozone fractionative Reagent Addition
(OCRA) separation system in use at an Australian
Airport to treat firewater training runoff still
contaminated with PFOS leaching from concrete despite
changing to f3 8 years ago”. It achieves PFAS removal
down to no detect levels (0.002ug/L sum PFAS) to
remove C4-C12 PFAS chemicals from AFFF contaminated
firewater runoff, WWTP effluent, surface and
groundwater®’/~>®, Other technologies are also available
for complete destruction of PFAS.

1.0pE: “Since purchasing our fluorine Misleading.
free foam, we have used it on A large aircraft fire has still not been efficiently
Appendix | 2 separate aircraft fires (an A321 | controlled and extinguished by any F3 agent.
3, p55 and a 787) and it worked
perfectly. Furthermore, the The Fire Services Compliance Manager at London
clean-up costs from these Heathrow claims in Appendix 3, that “F3 worked
incidents were zero” perfectly in 2 aircraft fires” and “the clean-up costs were
zero”.
This seems only because they were small incidents and
very little foam was used.
Air Accident Investigation reports show the Boeing 787
in July 2013 was a small electrical fire inside the aircraft
while standing unoccupied®*. A small amount of foam
was used externally {probably unnecessarily and
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fire was small, internal and extinguished with halon
extinguishers. This could not be considered a major
incident, nor an example of operational effectiveness of
F3’s capability. No surprise that clean-up costs were
zero.

An Airbus A321 fire could not be found at London
Heathrow, using UK Government Air Accident
Investigation data, but a May 2013 Airbus A319 small
engine fire was found on landing at Heathrow’*®, where
foam was used by Airport Fire and Rescue Service with
London Fire Brigade also responding (it is unclear what
foam LFB were using).

Airbus A319 small engine fire at London

Heathrow, 24" May 2013 Source: UK
Government Air
Accident investigation
Report 1/2015 on
Airbus A319-131, G-
EUOE, London
Heathrow
https://www.gov.uk/aa
ib-reports/aircraft-
accident-report-1-
2015-airbus-a319-131-
g-euoe-24-may-2013

The fire was quickly extinguished prior to safe passenger
evacuation. Whilst this was a significant incident, May
temperatures are quite cool in UK, and it could hardly
be claimed as a major fire or major performance
success, since only a small fire in the right engine was
involved, seemingly requiring little foam agent.

If F3s are so “effective”, Why did o plonned 2018 Solberg
F3 demo of ICAG fevel B fire test get substituted last
rinte by o C8 AFFF in 32°C humid Singaporean
conditions® ? Solberg explained because “too many
environmental factors were not under our control to do
F3.” Reportedly the same fire was unable to be
extinguished twice using F3 the day before in 32°C
conditions, and even caught the fuel separator alight
indicating virtually no fire control.C6 AFFF provided
progressive control and extinction without edge flickers,
despite humid 32°C conditions.
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AL bpvel B Fire fowt demoin Mngapore, 230

Demos can be cancelled, real emergencies cannot. Three
weeks earlier a major Boeing 777 engine fire at Singapore,
was extinguished in 2 mins using fluorinated AFFF/FFFP
prior to safe evacuation of all 241 passengers and crew
onboard!® 115,

A disturbing Boeing 777 crash in Dubai 2016 at 48°C,
burnt for 16 hours until the airframe was destroyed® .

IPEN’s Appendix

1 confirms Dubai
International
Airport as a major
F3 user,
apparently since
20111 with
recent fire truck
F3 samples
passing routine laboratory testing, strongly suggesting it
was used in this Aug2016 B777 crash. Why is the final
investigotion report still not issued to explain this
Ffirefighting follure - pver 2 yeors loter?

This does not seem to translate into fast, effective and
reliable fire control and extinguishment under
emergency fire conditions, as occurred swiftlyin a
Korean Air engine fire in Japan and an engine and wing

fire on landing at Singapore, with no passenger or crew
ltieg?8 115,116

h|s engine fire at Singapore’s Changi airport was rapidly
extinguished in 2 mins before all 241 passengers and crew
were safely disembarked, using AFFF/FFFP foam agents.
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Where is evidence of F3 muajor firefighting capobility or
refiobility on large volotile fuel fives, or aircraft fires in
the public domuoin?

5.1 “PHASE OUT PFAS Misleading and factually incorrect.
The uses of highly persistent, This implies all PFAS are bioaccumulative, and toxic,
Appendix | toxic, bioaccumulative PFAS which is incorrect. It also implies that F3 agents are
4, p56 chemicals in applications such as | “low-impact, fully effective alternatives now available”
firefighting foam, where to C6 Fluorotelomer alternatives, also incorrect -

there is a very high likelihood of | particularly on large volatile fuel fires and MHFs.
direct release to the envi
ronment with downstream social | Current changes to PFAS based foam management

and economic effects, is practices are designed to prevent our PFAS legacy

highly undesirable and is no perpetuating®™ %, and Australian Government human

longer justified or acceptable health guidance® confirms “There is no current evidence

given that there are low-impact, | that supports a large impact on an individual’s health.”

fully-effective alternatives from PFAS chemicals ...and “In particular, there is no

now available.” current evidence that suggests an increase in overall
cancer risk.

The Australian 2015 Firefighter study’ confirmed
increases in Testicular cancer were likely caused by
inhalation and skin absorption of volatile breakdown
products of the fire {in smoke particularly), some of
which are proven carcinogens like Benzo(alpyrene, when
79% of all firefighter responses were to structural, vehicle
and bush fires where fluorinated foams are not used.

It is misleading to lump all PFAS into the same bucket as
proven PBT substances, when short-chain <C6 PFAS are
categorized NOT Bioaccumulative and NOT Toxic'®.
NICNAS IMAP 2016 Human Health Tier Il C6 Assessment’s
Occupational and Public Risk Characterisations®* also co-
incides with the Department of Health’ Expert panel
view, concluding: “Therefore, the chemicals are not
considered to pose an unreasonable risk to workers'
health.” and ... “the public risk from direct use of these
chemicals is not considered to be unreasonable.” C6
PFHxA has a human half-life of 32days, is excreted
through the urinary system®?, and categorized as NOT
Bioaccumulative and NOT Toxic'® (compared to long-
hain.L3s.confitmed PRI with.human.balf-lives.e
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years)*

There is no evidence suggesting that short-chain PFAS
are no longer justified as the fastest and best fire
protection available to save lives. Particularly when a
disturbing Boeing 777 crash in Dubai 2016 at 48°C, burnt
for 16 hours until the airframe was destroyed.®***
Strongly suspected of F3 agent being used (see also
Appendix 3 above). Significantly less AFFF foam usage is
also likely to be required in a given size volatile fuel fire
incident using C6 AFFF, compared to F3s!730-32:8213¢

The August 2018 Footscray fire in Melbourne has clearly
demonstrated high PFAS levels detected in Stony Creek
in the runoff from this Chemical factory incident. EPA
VIC confirmed only PFAS-free (F3) foams were used in
this incident®*, which reportedly took 17 hours to gain
fire control, and over 5 days to finally extinguish>>°,

PFAS chemicals
were detected at
significantly high
levels® (16x
recreational
water quality

accegtance
criteria of

<0.7ug/L sum PFOS/PFHxXS) in the runoff from the fire,
evidently emanating from PFAS containing materials (not
firefighting foam) on site. Elevated levels remained for 2
weeks.

Claiming “The risk of release of persistent organic
pollutants does not exist with the use of fluorine-free
foams”(section 4 p34) is evidently misleading and
invariably incorrect, even at times during training’.

55 million litres of contaminated runoff water had been
pumped out of the creek by 3™ day®?, into chemical waste
facilities and WWTPs. This rose to approximately 70
million litres of water and 170 cubic metres of
contaminated sediment removed from the creek by 24"
Sept 2018,

Victoria's chief environmental scientist Dr Andrea
Hinwood said the incident was "probably as bad as it
could be" and the chemicals from the fire have had a
"massive” impact on the system. "We've had more than
2,000 fish killed," she said™*’. Let’s Remember the foom
used was F3 - that IPEN gre trying to convince you has
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no drowbocks, ond no remediotion costs associoted with
fts wyze?

See Appendix V para 4, p59 which contradicts this
“position” stating “The poorer performance of F3 in this
case can be overcome with a higher application rate.”

By contrast, a major UK chemical fire was controlled in 2
hours and extinguished in 4 hrs using fluorinated AR-
FFEP~,

The UK Environment Agency also concluded in 2014*°
“foam buyers primary concern should be which foam is
the most effective at putting out the fire. All firewater
runoff and all foams present a pollution hazard.”

This situation appears worse than the likely
requirements had a significantly more effective C6 AR-
AFFF been used®3%%3/ providing additional minimizing
of smoke, less breakdown products of the fire and
substantially less runoff from site, by providing
significantly faster fire control and extinction, without
the ensuing environmental disaster which reportedly
killed all life in Footscray’s Stony Creek.**?

F3 usage was also implicated in the environmental
disaster in Denmark’s Fredericia Port Fire 2016'%1%/ (see
comments p 24 above).

A 1996 major chemical factory fire and explosion in UK
was extinguished in just 4 hours using AR-FFFP
fluorinated foam, despite 134 appliances responding &
crews monitoring for 34hrs on site®. Another chemical
complex, fuel depots, major port, industrial units and
congested residential areas surrounded this site, but
neither escalation nor severe runoff were reported issues.
The site was safely handed over to the Health and Safety
Executive, within 10 hours of the fire starting®.

3, FP; 4, | "The poorer performance of F3 CORRECT.

El in this case can be overcome These authors are recognising the limitations of F3,

with a higher application rate.” while also recognising the superiority of AFFFs on 2-D

fires like hydrocarbon storage tank fires. They also

Appendix “At low application rates confirm a gentle F3 application is recommended, due to
5, p59 {approximately 4 |/min/m?), a the known fuel pick-up effect.

“gentle” F3 application is

recommended due the known This is particularly relevant at low (4L/min.m2)

‘fuel pickup’ effect.” application rates, ...which interestingly most AFFF users

do not consider particularly low.

.. “Depending on the formulation,
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F3 application might result Correct. Particularly when significantly higher volumes

in a higher biological oxygen of F3 are likely to be used in major fires, overflowing
demand (BOD) and chemical containment areas thereby spreading more foam and
oxygen demand (COD).” noxious breakdown products of the fire into the

environment. At both Fredericia in Denmark 2016*%>1%7
(see p24 above) and the recent Aug 2018 Footscray
chemical factory fire in Melbourne®>-#633,124-126,141,342
(see Appendix 4 above).

F3 foam use seemingly contributed to environmental
disasters, the like of which does not seem to have been
seen in either country previously as confirmed by
Environmental authorities.

3 FDe “Although C6 fluorosurfactants Misleading and incorrect.

have been used for many years It is clearly evident that 95-97% C6 foam agents have
Appendix | by some manufacturers been in use since
6, p61 in their formulations it must be 1981/2 and have

gccepted that all formulations achieved Mil F Spec

on the market today are new to | qualification with

some extent and therefore 40% less Fluorine

unproven.” than 3M

Lightwater08128,

These C6 AFFFs have
maintained
equivalent

efficiency,
effectiveness and reliability over many decades of use,

alongside long-chain alternatives — they are therefore
strongly proven over time — far more so than limited
small scale testing of F3 agents has been able to
demonstrate.

Still we wait for any evidence of F3s being effective in
any significant large fires, and/or any large-scale testing
- which has been done to verify large-scale AFFF
performance?®*7%, We only hear of significant F3
disasters: Fredericia port 2016'%°%/, 3 burned out plane
Dubai, 2016°1%>5), over 2000 fish killed, and high PFAS
levels in Stony Creek from only F3 foam usage at the
recent Aug 2018 Footscray Chemical Factory fire* 53¢
39,124-126,141,142 in Melbourne.

See also Appendix 3 p55, Appendix 4 p56, and Myth 6,

p23 above.
% Epe % was told that the Naive and Misleading.
fluorosurfactants are inert and Wowldnt yvou reasonably expect o Chemist 1o use
Appendix | they should be thought of like investigotive sclentific principles to seek verification of

7, p64 wchemical rocks’ that were : é@@i%&&%é@mg Eded REROCIBHN ARG R: B latesto:
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stable and non-regctive.”

“What | learned from

this experience in 1982 is that
military aviation fires could

be controlled and extinguished
by fluorosurfactant free
(FFree) firefighting training
foam. Effort was made to not
be close to the performance of
an AFEF, so we purposely held
back on performance.”

the reactivity of materials he is using on a daily basis, and
when it is well-known that natural chemical “volcanic”
rocks do breakdown over time to form sand and
sedimentary rocks.

Also Naive and Misleading.

If Ted Schaefer had to “purposely hold-back on F3
perfromance in the 1980’s”, why has he been unable
achieve significant improvements after nearly 20 years of
supreme effort since 2000, when 3M announced their
wihdrawal from Fluorochemical manufacture?

His own F3 research in 20057 idnetified several
necessary perfromance challenges which are not
achieved, including need to achieve drop in capability;
free-flowing like AFFF, re-healing for burnback resistance,
none of which have been effectively addressed —
particularly where forceful application onto volatile fuels
is required, with significantly slower extinction times on
small test fires. Jho's 2012 Foam flammabilit

researc
h3132,

1314

confir
med
these
F3
agents
pick-up
fuel
and burn.

Schaefer in his 2007 research** concluded “The
application frequency of RF6 needs to be increased by
two-three times in comparison to the application
frequency of AFFF”, 3o you need 2-3 Himes more F3 agent
to do the job of an AFFF with 2-3 times higher BOD and
20-30times higher aguatic toxiclty than AFFF890 when
it overflows into the environment?

Schaefer’s 2008 research®’ also confirmed “Under
laboratory conditions, with a foam blanket 1-2 cm deep,
best-performing FfreeF formulation (RF6) provides about
30% of the durability of an AFFF for protection against
evaporation of low-flashpoint flammable liquids. We also
note in the results the significant differences among
FfreeF with almost no sealability of AVGAS vapours
offered by the two other formulations.” These tests were

on unignited fuel.
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ashate:th

These findings Fuel Effect on Foam Degradation

on F3s were
again confirmed Ay s 20
by US Naval o .
Research
Laboratory in
2015%, which
also found F3
resisted unignited gasoline vapours even less effectively
if the fuel was warm. At 50°C F3 prevented vapour
release for only 3 mins, while AFFF lasted 35 mins.

This lack of vapour sealing also translates into poor
burnback capability as also seen in comparative fire
testing by US Naval Research Labs in 2015% and

others. 30-32,85,86

G o
i B3ty

Testimony given by Solberg’s Chief Chemist and another
Fluorine free manufacturer to Washington State House
Environment Committee in Feb 2018 confirmed**** no
change, “...although suitable for shallow spill fires, when
F3s plunge below the surface in fuel in-depth fires it
picks up fuel, comes to the surface and actually burns.”...
“We are actively telling people do not train with
fluorinated foams, use non-fluorinated foams wherever
you can, but maintain the short-chain chemistry AFFFs
and AR-AFFFs that need to be used for critical situations
like airport rescue firefighting and large catastrophic
fuel in-depth fires.”

Does this give vou much confidence that “militory
aviation fires could be controlied and extinguished by
fluorosurfoctant free {Flreee) firefighting foam.” .either
now particularly ... or even then?

F3s without fuel shedding and poor vapour sealing —
place lives at increased risk. We should remember that

AFFF development was accelerated after the USS
Forrestal aircraft carrier disaster in 1967 to avoid it
happening again. 134 lives tragically lost, 161 injured, 21
planes destroyed and 40 planes damaged, when a
protein fluorine free foam — like modern F3 versions —
without fuel shedding ability and poor vapour sealing,
proved unsuccessful. {2t’s be more coutious before too
hastily winding that clock back?
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the Socio-Economic issues
relating to the use of fluorosur
factants, which are used in AFFF
products, are extremely

costly to those who are suffering
medically and those who

have lost their lives due to the
associgted cancer that has
emerged from the release of
these chemicals in the
environment.”

Misleading.
The 2018 Australian Government Department of Health

Expert PFAS Panel Report to the Minister provided human
health guidance® confirming that “There is no current
evidence that supports a large impact on an individual’s
health.” from PFAS chemicals ...and “In particular, there
is no current evidence that suggests an increase in
overall cancer risk.

The Australian 2015 Firefighter study’ confirmed
increases in Testicular cancer were likely caused by
inhalation and skin absorption of volatile breakdown
products of the fire {in smoke particularly), some of
which are proven carcinogens like Benzo{alpyrene, when
79% of all firefighter responses were to structural, vehicle
and bush fires where fluorinated foams are not used.

NICNAS IMAP 2016 Human Health Tier || C6 Assessment’s
Occupational and Public Risk Characterisations** also co-
incides with this Department of Health’ Expert panel
view, concluding: “Therefore, the chemicals are not
considered to pose an unreasonable risk to workers’
health.” and ... “the public risk from direct use of these
chemicals is not considered to be unreasonable.”

C6 PFHxA has a human half-life of 32days, is excreted
through the urinary system*4, and categorized as NOT
Bioaccumulative and NOT Toxic*” (compared to long-
chain C8s confirmed PBT with human half-lives of 3.5-8.5
years)i®

This also ignores the substantial precautionary changes to
PFAS based foam management and handling practices
implemented since 2006 (Including those occupationally
exposed) which are designed to prevent any PFAS legacy
issues perpetuating®**,

This does not negate the continuing need for properly
controlled use of C6 fluorinated foams for protecting life
safety in MHFs worldwide.

1. Opk: “ Examples of effective use in Misleading and unsubstantiated.
large incidents since 2003 Where are the references and Incident details for these

Appendix | Include large fuel storage tank events to verlfy efficient, effective and reliable fire

9, p67 {30m) collapse vapour protection? How long did controf ond extinction toke?
suppression, large-scale oil well | How much F3 foum was used over what fire areg, for
blowout fires, fuel terminal tank | how long, to enable determination of cpplication rates
; ; ; sokaifestivenass
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aircraft crashes, offshore oil
platform and helideck protection
and oil refinery fires.”

“In 2013 a large petrol spill of
over 150,000 L into g bund at a
fuei terminal had both AFFF and
fluorine-free foam (3F) applied
to it to suppress flammable
vapours, both foams were found
to be effective.”

“nitially EP fluorinated foam
(3%) was applied to the spill, fol
lowed by fluorine-free foam (6%)
from outside resources. Not only
was the fluorine-free foam
effective in suppressing fuel
vapours it did so in spite of being
mixed with the FP foam already
applied to the spill as well as
being applied with airport fire
tender equipment not regarded
as appropriate for foam
application to bund spills.”

We have seen claims in Appendix 3 p55 above, that “F3
worked perfectly” but these were small fires - one of
which seemed ineffective and unnecessary as the air
incident investigation report®* confirmed the fire was
small, inside the fuselage and extinguished with halon
extinguishers! #re the others similarly misleading?

An interesting contradictory version of the events with
which | am familiar. Both foam can’t be equally effective
if 6% F3 requires top up every 15-20 mins and a 3% FP
resists fuel attack for 90 mins between top ups — both
monitored by the same LEL gas detectors.

The foam users presentation at Hazmat 2014
Conference’ clearly confirmed that AR-AFFF was used
for the first hour, then F3 6% concentrate requiring top
ups too frequently at every 15-20 mins before LEL
monitors triggered further top up until 6% F3 ran out.
Only then was Fluoroprotein 3% foam used from Kurnell
Refinery (using only half as much concentrate per top up
as 6%) and lasting 90 minutes between top-ups, over 4
times longer than the F3 agent, on this unignited gasoline
spill. The figures quoted seem highly questionable
too...There must be some confusion, as we can’t both be
right! ...Clarificstion would be useful for all.

2 FEpe “...most of the commonly used Interesting.
ones [solvents] are either toxic, Butyl carbitol was a major ingredient in many firefighting
Appendix | harmful or irritant. First of all foams until it became a reportable substance in US due
10, p69. butyl-carbitol (butyl diglycol or to toxicity concerns, which | understand has since been
BDG) must be reported in the US | rescinded. It triggered a change to proplylene glycol
if spilt; the second reason is ethers, which although little better -if at all-
that the “safe” alternatives like | environmentally, had less aquatic toxicity data
PG and derivates are more available, so it provided a convenient alternative.
expensive and not that good in Some leading manufacturers were able to use the far
firefighting foams; the third less toxic hexylene glycols, another reason that leading
reason is that they bring a lot of | C6 AFFF technology has significantly lower aguatic
cobD,” toxicity than F3s ... as well as having less hydrocarbon
surfactants - or detergents - the MOST toxic foam
ingredient of all!
2 EEM: it is, therefore, concluded that Confusing.
the responsibility at the Not recognising Oil Cos for their achievements and the
Appendix | present time lies with the client, | difficult dilemmas they face. My experience is that Oil
12, p72 the I0Cs and NOCs Cos are trying their best to do the right thing - exactly as
[International and National Oil suggested, by using and specifying the least
=C0s]. They undoubtedly have the-environmentally-harmiulfirefighting foam-agentsth
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power and influence to ensure
that all SOW [Statement of
Works] specifications are written
in such a way so as to ensure
that the more environmentally
damaging foam products

are no longer supplied and used.
They can also ensure that the
supplied product meets the
original specification as
detailed in the SOW.

will reliably do the job needed - protecting life safety
and critical infrastructure. Most have already moved
away from PFOS based foams.

Leading Cos are conducting rigorous risk assessments
and extensive fire testing beyond small tray fires to
determine and satisfy themselves precisely where
modern Fluorine Free foams can be used, within their
operations'*’, The Lastfire group is funded by a wide
range of Qil Cos. It has been working to test F3 and C6
foam agents beyond small trays, into small storage tank
fires (11m dia) and bunded areas, while also using CAFS
(Compressed air Foam) which was found more forgiving
of foam quality’>’¢. One particular F3 performed well
ahead of the others, and one C6 was not as good as the
other apparently. The results unfortunately have not
been released publicly. There are still concerns about
whether such F3s are yet suitable for major tank fires
and other high conseguence fires in MHFs, where lives
may be put at unnecessary increased risk of harm —
including airports.

In some places foam users may also be prevented from
doing what they consider is best fire protection for their
facilities, because of particularly demanding local
environmental regulations*>52%129.1330 that do not
neccesarily give them the choice.

We should therefore encourage regulators to adopt
approaches like that of US Washington State’*?*, where
F3 agents are required for all firefighter training from
July2018, and Municpal Fire Department use but
fluorinated foams (which have moved to more
environmenatlaly benign C6 short-chain technology) are
exempted from restriction for front-line firefighting use
at Major Hazard Facilities — defined as airports, military
applications, oil refineries, petroleum terminals, and
chemical plants. See also Section 4.1.4, p36 above.

This approach recognises that sometimes major fires
materialise which need the best foams we have to be
able to control and extinguish them quickly, before
more harm occurs and lives may be lost - including
minimising environmental harm from the whole
incident.

This concludes the corrections for this MISLEADING IPEN F3 position paper
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Mike Willson © Willson Consulting, 14" November 2018
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